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AOC Report for Gerdau Ameristeel Fire, Midlothian, Ellis County, Texas

ACKNOWLEDGMENT OF COMPLETION REPORT
1. INTRODUCTION

On 29 January 2015 at approximately 0530 hours, a fire started in a stockpile of tire wire following
a possible explosion while transporting hot slag within the Gerdau Ameristeel Steel Mill (Gerdau)
facility located at 300 Ward Road, Midlothian, Ellis County, Texas. Gerdau is the incident
potentially responsible party (PRP). The geographic coordinates of the incident are Latitude
32.456868° North and Longitude 97.041946° West and were determined using a handheld Global
Positioning System (GPS) based on the World Geodetic System — 1984 (WGS-84) with accuracy
estimated at less than 50-feet circular probable error. A Site Location Map and Site Area Map are

included as Attachments A and B, respectively.

The fire occurred approximately 0.15 mile southeast of U.S. Highway 67 with smoke emitting
downwind toward a business park located approximately 1 mile southwest of the fire and toward a
nearby residence approximately 0.75 mile south of the facility. A Site Sketch Map is included as

Attachment C. Throughout the incident, winds were predominately out of the north-northwest.

At approximately 0630 hours, the U.S. Environmental Protection Agency (EPA) Region 6
Prevention and Response Branch (PRB) Phone Duty Officer became aware of the incident via a
local television news report. The PRB Phone Duty Officer contacted the Texas Commission on
Environmental Quality (TCEQ), and the agencies (EPA and TCEQ) agreed to coordinate response
efforts to assess the impact to air quality for facility workers and the surrounding public. At
approximately 0730 hours, EPA On-Scene Coordinator (OSC) John Martin was notified of the
incident and activated Weston Solutions, Inc. (WESTONj), the EPA Region 6 Superfund Technical
Assessment and Response Team (START-3) contractor, to assist TCEQ by conducting a Tier 2
incident response. As directed by OSC Martin and as outlined in Technical Direction Document
(TDD) No. I/WESTON-042-15-007 (Attachment H), START-3 was tasked to document response

activities and to provide technical support to EPA.
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2. BACKGROUND

On 29 January 2015 at approximately 0530 hours, a fire started in a stockpile of tire wire following
a possible explosion while transporting hot slag within the Gerdau Ameristeel Steel Mill facility.
The fuel for the fire consisted of approximately 2.5 to 5% rubber remaining on steel wire that had
been stockpiled for use in the production of concrete reinforcing steel, angles, channels, rounds,
flats, squares, coiled wire rod, wide flange beams, I-beams, bantam® beams, microalloy bars, sheet

piling, and H piling (http://www.gerdauameristeel.com/company/aboutga/wwd.cfm).

3. SUMMARY OF ACTIONS

On 29 January 2015 at approximately 0530 hours, an employee at the Gerdau Ameristeel Steel Mill
facility observed a fire in a stockpile of tire wire following a reported possible explosion while
transporting hot slag nearby. The Midlothian Fire Department was notified and arrived on scene at

approximately 0545 hours to begin firefighting activities.

At approximately 0730 hours, EPA OSC John Martin was deployed to the incident and EPA
START-3 was activated to support the emergency response, to conduct an assessment of the
incident, to monitor air quality downwind of the incident, and to document fire suppression

activities.

The EPA Team arrived on-site at 1000 hours and met with TCEQ, Gerdau, and Midlothian Fire
Department representatives to discuss the status of the fire. Following the response briefing, the
EPA Team and TCEQ mobilized to conduct particulate matter (PM) air monitoring using a Thermo
Scientific DataRam 4 Particulate Monitor at potentially sensitive downwind receptors including Mt.
Peak Elementary School, the Toys R Us and QuikTrip Distribution centers, and the closest
downwind residence. The Mt. Peak Elementary School was located approximately 3.1 miles to the
east southeast, the distribution center was approximately 1.0 mile to the south, and the nearest

residence was approximately 0.75 mile south of the incident.

Particulate readings observed on the DataRam 4 unit at Mt. Peak Elementary School were 5.8 to 9.4
micrograms per cubic meter (ug/m’) and between 31.4 and 220.0 pg/m’near the distribution centers
and the nearby residence as wind direction shifted frequently. The Occupational Safety and Health

Administration (OSHA) permissible exposure limit (PEL) of 5 milligrams per cubic meter (mg/m")
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(ie., 5,000 pg/m’) was applied as an action level for respirable dust during the response in
accordance with the EPA Emergency Response Air Monitoring Guidance Tables, Edition 3
(Attachment G). Air monitoring locations are shown in Attachment C, Site Sketch Map. A

summary of the PM air monitoring results is provided in the tables below.

Table 1: Particulate Matter Air Monitoring Results at Mt. Peak Elementary School

Location Time (hr) Result (ug/m’)
ML-1 1059 5.8
ML-2 1102 7.0
ML-3 1108 94
ML-4 1114 7.4
ML-5 1118 5.8

Table 2: Particulate Matter Air Monitoring Results at Closest Downwind Receptors

Location Time (hr) Result (ug/m3)
ML-6 1059 31.4
ML-7 1102 220.0
ML-8 1108 183.5

Throughout the incident, facility front end loaders, equipped with steel tires and heat shields to
protect machinery systems, worked to segregate smoldering tire wire, as Midlothian Fire
Department personnel and facility personnel doused the fire and smoldering rubber with water.
Firewater flowed downgradient to a retention pond southwest of the incident and was recirculated
using pumps and hoses to extinguish the fire. TCEQ monitored the containment of firewater on-
site. By 1400 hours, the majority of the fire had been extinguished and the EPA Team demobilized

from site.

At approximately 1430 hours, TCEQ demobilized from the site after all flames had been

extinguished, and segregation and dousing of the remaining smoldering rubber continued. The
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facility notified TCEQ at 2100 hours that the remaining smoldering rubber had been completely

extinguished.

This final report was prepared as part of the requirements of Technical Direction Document (TDD)

No. 1/WESTON-042-15-007 and serves as documentation of work completed to date.
4. LIST OF ATTACHMENTS

Site Location Map
Site Area Map

Site Sketch

O 0w »

Site Logbook

o

Digital Photographs
F. Pollution Report
G. EPA Emergency Response Air Monitoring Guidance Tables - Edition 3

H. TDD No. 1/WESTON-042-15-007

The EPA Task Monitor did not provide final approval of this report prior to the

completion date of the work assignment. Therefore, Weston Solutions, Inc. has

submitted this report absent the Task Monitor’s approval.

The EPA Task Monitor has provided final approval of this report. Therefore,

Weston Solutions, Inc. has submitted this report with the Task Monitor’s approval.
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U.S. ENVIRONMENTAL PROTECTION AGENCY

POLLUTION/SITUATION REPORT
Gerdau Ameristeel - Removal Polrep
Initial Removal Polrep

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Region VI

Subject: POLREP #1
INITIAL and FINAL
Gerdau Ameristeel

Midlothian, TX
Latitude: 32.4568680 Longitude: -97.0419460

To: Sean Gavlas, Weston Solutions
Jose Ojeda, Weston Solutions

From: John Martin, EPA FOSC
Date: 1/29/2015
Reporting Period:

1. Introduction
1.1 Background

Site Number: A6G9 Contract Number:

D.O. Number: Action Memo Date:
Response Authority: Response Type:
Response Lead: Incident Category:

NPL Status: Operable Unit:
Mobilization Date: Start Date:

Demob Date: Completion Date:
CERCLIS ID: TXNO000606881 RCRIS ID:

ERNS No.: State Notification:

FPN#: Reimbursable Account #:

Incident Category: Fixed Facility

Location: 300 Ward Road, Midlothian, Ellis County, Texas. The geographic coordinate of the

Emergency

1/29/2015
1/29/2015

TCEQ

fire was Latitude: 32.456868 degrees North, Longitude: 97.041946 degrees West.

Description of Threat: A tire wire fire started due to an unknown cause at the Gerdau Ameristeel steel
mill and steel recycling facility, emitting smoke downwind towards a business park located approximately
1 mile SW of the fire and a nearby residence approximately 0.75 miles S of the facility. The fire occurred
approximately 0.15 miles SE of U.S. Highway 67. Throughout the incident, winds were predominately out

of the NNW.

http://www.epaosc.org/sites/9724/files/gerdauameristeelfire_polrep_1.htm
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At approximately 0530 hr. on 29 January 2015, the fire was first observed by facility employees following a
reported possible explosion that may have occurred while transporting hot slag. The Midlothian Fire
Department was notified and arrived on scene at approximately 0545 hr. to begin fire suppression
activities. The fuel for the fire consisted of approximately 2.5 to 5 percent rubber remaining on steel tire
wire which had been stockpiled for use in the production of concrete reinforcing steel, angles, channels,
rounds, flats, squares, coiled wire rod, wide flange beams, | beams, bantam® beams, microalloy bars,
sheet piling and H piling.

Preliminary Removal Assessment/Removal Site Inspection Results: At approximately 0530 hr. on 29
January 2015, the fire was first observed by facility employees following a reported possible explosion that
may have occurred while transporting hot slag. The Midlothian Fire Department was notified and arrived
on scene at approximately 0545 hr. to begin fire suppression activities.

At approximately 0630 hr., the EPA Phone Duty Officer observed the fire on a local news station and
contacted the responding agency, the Texas Commission on Environmental Quality (TCEQ). EPA and
TCEQ made the decision to coordinate response efforts.

At approximately 0730 hr., EPA On Scene Coordinator (EPA OSC) John Martin was deployed to the
incident and EPA START 3 was activated to support the emergency response, conduct an assessment of
the incident, monitor air quality downwind of the incident, and to monitor fire suppression activities at

the site.

The EPA Team arrived on scene at 1000 hr. and met with TCEQ, Gerdau, and Midlothian Fire Department
representatives to discuss the status of the fire. The EPA Team and TCEQ then mobilized to conduct
particulate air monitoring at the Mt. Peak Elementary School approximately 3.1 miles ESE, the Toys R Us
and QuickTrip distribution center approximately 1 mile S of the incident, and the nearby residence
approximately 0.75 mile S of the incident. Particulate readings observed on the DataRam 4 unit at Mt.
Peak Elementary School were 6-9 ug/m”3 and between 30 and 220 ug/m”3 near the distribution centers
and nearby residence as wind direction shifted frequently. A calibrated MultiRae unit and a VRae were
also used to monitor VOCs and sulfur dioxide of which no readings above background were observed. The
OSHA PEL of 5 mg/m”3 (5000 ug/m”3) for respirable dust was applied for use as an action level during
the response in accordance with the EPA Emergency Response Air Monitoring Guidance Tables, Edition 3
(2012).

2. Current Activities

http://www.epaosc.org/sites/9724/files/gerdauameristeelfire_polrep_1.htm

2.1 Operations Section

Throughout the incident, facility front end loaders specially equipped with steel tires and heat shields to
protect machinery systems, worked to segregate smoldering tire wire as Midlothian Fire Trucks and facility
water trucks doused the fire and smoldering rubber. Firewater flowed down gradient to a retention pond SW
of the incident and was reused to fight the fire. By 1400 hr. the majority of the fire had been extinguished
and the EPA Team demobilized from Site.

At approximately 1430 hr., all flames had been extinguished as segregation and dousing of the remaining

smoldering rubber continued. TCEQ demobilized from Site at 1430 hr. and requested notification from the
facility once the fire had been completely extinguished. The facility notified TCEQ at 2100 hr. that the fire
had been completely extinguished by 1730 hr.

2.2 Planning Section

Next Steps: TCEQ will continue to monitor the final disposition of the firewater to ensure compliance with
disposal regulations.

2.3 Logistics Section

N/A

2/3
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2.4 Finance Section
N/A

2.5 Other Command Staff
N/A

3. Participating Entities

Gerdau Ameristeel

Midlothian Fire Department and assisting Fire Departments
TCEQ

EPA

4. Personnel On Site

EPA: 1
START: 2
TCEQ: 2

5. Definition of Terms
No information available at this time.

6. Additional sources of information
No information available at this time.

7. Situational Reference Materials
No information available at this time.

http://lwww .epaosc.org/sites/9724/files/gerdauameristeelfire_polrep_1.htm 3/3
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U.S. EPA Air Monitoring Guidance Tables

Executive Summary
Background

The United States Environmental Protection Agency (EPA) assembled the following 20 tables
for use by field responders. The tables cover an array of response types and should be used as
guidance only.

These tables are a quick-reference guide to assist field responders during an emergency response
or a time-critical site clean-up. Additional guidance and resources may need to be consulted for
further information.

For radiological responses, refer to the site-specific health and safety plan (SSHASP), Radiation
Playbook, and the EPA memorandum Turnback Guidance for EPA Personnel Responding to
Radiological Emergencies. Consult with a health physicist for guidance in determining an action
level.

User Responsibilities

To verify the data in these tables, refer to the Agency for Toxic Substances and Disease Registry
(ATSDR), EPA toxicologists, the National Institute of Occupational Safety and Health (NIOSH),
the Occupational Safety and Health Administration (OSHA), device manufacturer handbooks
(most are available online), equipment operating guides, and other authoritative regulatory
guidance. More current data from any source used to compile these tables supersedes the
information in these tables. This document does not supersede the SSHASP for any response.

During responses to unknown situations, use the most conservative criterion, approach, and
personal protective equipment (PPE) as outlined in the SSHASP. For responses involving metals
in a particulate form, a particulate air monitoring instrument (e.g., Personal DataRAM or
DataRAM) will be the instrument that can provide real-time data. The instrumentation reading
will be in total milligram per cubic meter (mg/m®) of particulate and not the metal of interest.
Consult with a toxicologist or industrial hygienist for guidance in determining an action level.
When monitoring for combustible atmosphere, a combustible gas indicator (e.g., MultiRAE) will
need to be used. The action level for a combustible atmosphere is a lower explosive level (LEL)
greater than 10%. A normal oxygen level in the ambient air should be between 19.5%-23.5%
oxygen (normal 20.8%). An oxygen level below 19.5% or above 23.5% will require a
reassessment of the situation. Teflon tubing is to be used for calibration instead of tygon tubing
for volatile organic compounds.

If you have any changes or revisions please email:
zintak.leonard@epa.gov or ben.maradkel@westonsolutions.com

For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.



Glossary

~ approximately

> greater than

< less than

% percent

o0 infinity

pg/m® microgram per cubic meter

Al carcinogenic effects

A4 concern that the compound may be carcinogenic, but supporting data are
lacking

A-TWA ATSDR time-weighted average

ACGIH American Conference of Governmental Industrial Hygienists

AEGL Acute Exposure Guideline Levels

ATSDR Agency for Toxic Substances and Disease Registry

C ceiling (concentrations that should not be exceeded during any part of
work exposure)

C-STEL CDC short-term exposure limit

CDC Centers for Disease Control

CF correction factor

Cl chlorine

CO carbon monoxide

cpm counts per minute

EPA United States Environmental Protection Agency

eV electron volt

FID flame ionization detector

GPL general public limit

H.S hydrogen sulfide

HCN hydrocyanic acid

HGV Health Guidance Value

IDLH Immediately Dangerous to Life and Health

IP ionization potential

ISO isobutylene

LEL lower explosive level

m?® cubic meter

mag/kg milligram per kilogram

mg/m’ milligram per cubic meter

pR/hr micro-Roentgens per hour

NA not available/applicable

ND non-detect

ng/m?® nanogram per cubic meter

NH;3 ammonia

NIOSH National Institute for Occupational Safety and Health

NL not listed

NR no response

O, oxygen



Glossary (continued)

OSHA
pCi/L
PAH
PID

ppb

PDR
PEL
PPE

ppm
R/hr
REL
SO,
SPM
SSHASP
ST
STEL
TLV
TWA
U-STEL
U-WPL
USA CHPPM
VOC
Vol.
WPL

Y w/option

Occupational Safety and Health Administration
picocuries per liter

polyaromatic hydrocarbon

photoionization detector

parts per billion

personal dataRAM

Permissible Exposure Limit (OSHA)

personal protective equipment

parts per million

Roentgen per hour

Recommended Exposure Limit (NIOSH)
sulfur dioxide

Single-Point Monitor

site-specific health and safety plan

short-term

Short-Term Exposure Limit

Time-Limited Value (ACGIH)

Time-Weighted Average

USA CHPPM short-term exposure limit

USA CHPPM worker protection limit

U.S. Army Center for Health Promotion and Preventive Medicine
volatile organic compound

volume

worker protection limit

Yes with option; see manufacturer's instrument manual for information
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Table 1 -- Acid (Spill or Release)

— Instrument Guidance —— | Regulatory Guidance i Reference —
Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Instrument Detection Intrinsically P Conversion 15-min Flow Rate/
Compound® Level Safe (Y/N) TWA IDLH o 1-hr Media  Method Total
Volume
Acids
AreaRAE HCI
Sensor 215 ppm Y
_ MultiRAE Pro HCI 0-15 ppm v
Hydrochloric Sensor PEL =C 5 ppm Silica Gel
i a 21- 1 =1.49 B -
Acid Dra.l.ger TUI.JE 1-10 ppm Y - 12.74 eV ppm 3 REL =C 5 ppm 50 ppm 1.8 ppm 1.8 ppm 1.8 ppm 0.5 ppm NA Tube, NIOSH 0'.2 _0'5
(Hydrogen Drager Chip 21-25 ppm | N (Y w/option) mg/m TLV = C 5 ppm 226-10.03 | 7903 L/min; 48 L
Chloride) pH Paper NA Y
SPM 0.5-15 ppm | N (Y w/option)
Drager Pac Ill 0-30 ppm Y
GFG Inc. Micro IV 0-30 ppm Y
Dréger Tube 21-50 ppm \f PEL = 2 ppm Silica Gel
L 1 ppm = 2.58 2.0.
Nitric Acid pH Paper NA Y 11.95 eV PFr’n e REL =2 ppm, ST 4 ppm 25 ppm | 0.53 ppm | 0.53 ppm | 0.53 ppm | 0.53 ppm 1 ppm Tube, N7|;)083H L/r(:mii-O:B) L
SPM 0.2.6 ppm_| N (Y w/option) 9 TLV =2 ppm, ST 4 ppm 226-10-03 '
Drager Tuod 1.5 Mo/l v PEL = 1 mg/m® Siica Gel | \iosH | 0.2-05
Sulfuric Acid pH Paper NA Y 12.4eV NA REL = 1 mg/m® 15 mg/m® [ 0.2 mg/m® | 0.2 mg/m®| 0.2 mg/m® [ 0.2 mg/m*® | 2 mg/im® | Tube, 7003 | Umin: 48 L
SPM 26-750 ppb | N (Y w/option) TLV = 1 mg/m®, ST 3 mg/m® 226-10-03 ’
MultiRAE/AreaRAE
HCN Sensor 0-100 ppm Y
MUIiRAE Pro HCN
Hvd ) Sensor 0-50 ppm Y
rocyanic =
4 A ciﬁ Drager Tube 2-30 ppm Y 100m= PEL = 10 ppm S SodaLime| oo 0.05-0.2
(Hydrogen Dréager Chip 2-50 ppm N (Y w/option) | 13.6 eV L | REL = ST 4.7 ppm S 50 ppm 2.0 ppm 1.3 ppm 1 ppm 1.9 ppm NA Tube, 6010 L/min;
Cyanide) pH Paper NA Y 9 TLV =C 10 ppm S 226-28 2-90 L
TOXiRAE ITHCN | 0-100 ppm Y
SPM 1.1-30 ppm | N (Y w/option)
Dréager Pac Il 0-50 ppm Y
GFG Inc. Micro IV 0-50 ppm Y
AreaRAE HF
Sensor ¢ 100 Y
. MultiRAE Pro HF
Hydrofluoric Sensor 0-10 ppm Y o silica Gel
Acid - 1ppm=0.82 - PN nea el NiosH | 0.2-05
Dréger Tube 0.5-90 ppm Y 15.98 eV 3 REL = C 3 ppm, ST 6 ppm 30 ppm 1 ppm 1 ppm 1ppm |[0.527 ppm NA Tube, o
(Hydrogen mg/m i 7903 L/min; 48 L
Fluoride) pH Paper NA Y TLV = C 3 ppm 226-10-03
SPM 0.6-9 ppm N (Y w/option)
Dréger Pac Il 0-30 ppm Y
GFG Inc. Micro IV 0-10 ppm Y
: pH Paper NA Y =3 PEL = 3 ppm Silica Gel ]
Hydrobromic 11.62ev | TPPM =331 REL = C 3 ppm 30ppm | 1ppm | 21ppm | 1ppm |0527ppm| NA Tube, | NOSH /0'.2 0.5
Acid SPM 0.3-9ppm | N (Y w/option) mg/m TLV =C 3 ppm 296.10.03| 7903 | L/min; 48L
Dréager Tube 5-80 ppm Y PEL = 10 ppm Anasorb
Acetic Acid Dréger Chip 250ppm__ | N (¥ w/option) | 15 g6 e | * ppm/= 2.46 REL = 10 ppm 50 ppm NA NA NA 5ppm | 5ppm  |CSC Tube, Nl'gOSSH 0'01'214"le'm
pH Paper NA Y mg/m TLV = 10 ppm, ST 15 ppm 226-01
MIRAN SapphIRe 0-100 ppm Y
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Table 1 -- Acid (Spill or Release)

— Instrument Guidance —— | Regulatory Guidance i Reference —
Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Detection Intrinsicall .
9 1 Instrument Y 1P Conversion 15-min . Flow Rate/
Compound Level Safe (Y/N) TWA IDLH TWA 1-hr Media  Method Total
Volume
Gases Produced from Acid Reactions
MultiRAE/AreaRAE 0-30% Vol. v
O, Sensor
Drager Tub 5-23% Vol. Y .59
Oxygen rziger 4 _e 0 Yo - 12.35eV NA ) <19.5% 0_2 NA NA NA NA NA NA NA NA NA
Drager Chip 1-25% Vol. N (Y w/option) (simple asphyxiant)
Drager Pac lll 0-100% Vol. Y
GFG Inc. Micro IV 0-25% Y
Dréager Tube 0.2-2% Vol. Y <19.5% O
Hydrogen Dréager Pac Il 0-2000 ppm Y 15.42 eV NA ) NN NA NA NA NA NA NA NA NA NA
- (simple asphyxiant)
GFG Inc. Micro IV 0-4% Vol. Y
Radiation?
Ludlum Model 192 | 0-5,000 uR/hr N 60-100 pR/hr*
0-100,000
Ludlum Model 2241- cpm or N 300 cpm* cabeco 4 = 2500 f°
2 w/Pancake Probe 1 RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA Filter 200/501. £y =1250
Radiation 0-100,000 Paper (2") it
Ludlum Model 2241- ’
3 w/Pancake Probe cpm o N 300 cpm*
0-200 mR/hr
*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then
stop work and consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Table 1 -- Acid (Spill or Release)

Notes:

For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels.

2 Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is

available to monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects;

however, the effects are not disabling and are transient and reversible upon cessation of exposure.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.
ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/

Acronyms:

> -- greater than or equal to

< -- less than

% -- percent

ACGIH -- American Conference of Governmental Industrial Hygienists
AEGL -- acute exposure guideline levels

C -- ceiling (concentrations that should not be exceeded during any part of work exposure)
CDC -- Centers for Disease Control and Prevention

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency

ERPG -- emergency response planning guideline

eV -- electron volt

IDLH -- immediately dangerous to life and health

IP -- ionization potential

L/min -- liter per minute

mg/m3 -- milligrams per cubic meter

UR/hr -- micro Roentgens per hour

NA -- not available/applicable

SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

NIOSH -- National Institute for Occupational Safety and Health
OSHA -- Occupational Safety and Health Administration

PEL -- permissible exposure limit (OSHA)

ppm -- parts per million

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)

S -- skin notation (compound may be absorbed through the skin)
SPM -- single-point monitor

SSHASP -- site-specific health and safety plan

ST -- short term

TEEL -- temporary emergency exposure limit

TLV -- time-limited value (ACGIH)

TWA -- time-weighted average

Vol. -- volume

WISER -- Wireless Information System for Emergency Responders
Y w/option - yes with option; see manufacturer's instrument manual for information
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Table 2 -- Ammonia (Spill or Release)

— Instrument Guidance ————

1/2

Regulatory Guidance

I Reference——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Detection Intrinsically PID CF . Flow Rate/
Instrument IP Conversion -mi
Compound Level Safe (Y/N) (1S0) TWA IDLH 1$\;\/"/L” 1hr  Media Method  Total
Volume
Gas
MultiRAE/AreaRAE
NH; Sensor 0-50 ppm Y
MultiRAE Pro NH3
Sensor 0-100 ppm Y
Dréager Tube 20.25-3 ppm Y NA
Dréger Chip 20.2-5 ppm | N (Y w/option)
Drager Pac Ill 0-300 ppm Y
SPM 2.6-75 ppm | N (Y w/option) 1ppm =07 PEL =50 ppm Silica Gel ]
Ammonia ToxiRAE Il NH, 0-50 ppm Y 10.18 eV PP 3 REL = 25 ppm, ST 35 ppm | 300 ppm 30 ppm 30 ppm 30 ppm 30 ppm 25 ppm Tube, NIOSH 0'.1 _0'2
mg/m TLV = 25 ppm, ST 35 ppm 2261006 0015 | Umin72L
MIRAN SapphlRe* | 0-500 ppm Y = &> ppm, pp
MultiRAE/AreaRAE 9.7
PID* 0-2000 ppm Y (10.6 lamp)
0.5-2,000 ppm 10.6 lamp
(PID) 21.666
TVA 1000B 1-50,000 ppm Y (10 ppm) -
(FID) 22.980
(2000 ppm)
Radiation®
Ludlum Model 192 | 0-5,000 uR/hr N 60-100 pR/hr*
0-100,000
Ludlum Model 2241- cpm or N 300 cpm* RADeCO o = 2500 ft*
2 w/Pancake Probe : RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter 20ors01 | 17 =1250
Radiation " Paper (2") 3
Ludlum Model 2241- £-100,9%0 ft
3 w/Pancake Probe CPEST N S00.comg
0-200 mR/hr

*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Table 2 -- Ammonia (Spill or Release)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.
ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ Wireless Information System for Emergency Responders (WISER) website

http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*MIRAN SapphIRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)
**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.

Acronyms:

> -- greater than or equal to NIOSH -- National Institute for Occupational Safety and Health
ACGIH -- American Conference of Governmental Industrial Hygienists OSHA -- Occupational Safety and Health Administration

AEGL -- acute exposure guideline levels PEL -- permissible exposure limit (OSHA)

CDC -- Centers for Disease Control and Prevention PID -- photoionization detector

CF -- conversion factor ppm -- parts per million

cpm -- counts per minute R/hr -- Roentgens per hour

EPA -- U.S. Environmental Protection Agency REL -- recommended exposure limit (NIOSH)

ERPG -- emergency response planning guideline SPM -- single-point monitor

eV -- electron volt SSHASP -- site-specific health and safety plan

IDLH -- immediately dangerous to life and health ST -- short term

IP -- ionization potential TEEL -- temporary emergency exposure limit

ISO -- isobutylene TLV -- time-limited value (ACGIH)

L/min -- liter per minute TWA -- time-weighted average

mg/m? -- milligrams per cubic meter WISER -- Wireless Information System for Emergency Responders
UR/hr -- micro Roentgens per hour Y w/option - yes with option; see manufacturer's instrument manual for information

NA -- not available/applicable
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Target
Instrument

Compound®

VOCs and Gases

Detection
Level

Intrinsically
Safe (Y/N)

PID CF
(1s0)

Table 3 -- Chemical Plant (Fire)

Conversion

Health Guidance Values?

Residential

Commercial

1/5

Regulatory Guidance

Occupational Action Levels

TWA

IDLH 8-hr

I Reference——

TEEL-0 ERPG-1 Air Sampling

Flow Rate/
Total
Volume

15-min

TWA dhr

Media Method

UltraRAE-PID*** [ 0.1-2000 ppm Y
Dréger Tube 20.5-10 ppm Y NA
Drager Chip 20.2-10 N (Y w/option)
MIRAN SapphIRe**| 10-200 ppm Y
bRAE-PID*** 1ppb-200 Y
pp. PP Ppm 0.53 1 ppm =3.19 PEL =1 ppm Anasorb NIOSH <0.2 Lmin:
Benzene | MUIRABIATGARAE | 5500 ppm Y 9.24eV |(10.6 lamp) o NA NA REL=0.1ppm, ST 1ppm | 500ppm | 52ppm | 18ppm | 9ppm | 1ppm | S0ppm [cSCTube| "o | <2™™"
PID mg/m TLV = 10 ppm 226-01
0.5-2,000 ppm 10.6 lamp
(PID) 0.702
TVA 1000B 1-50,000 ppm Y (10 ppm) -
(FID) 1.781
(2000 ppm)
MultiRAE/AreaRAE
CO Sensor 0-500 ppm Y
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL =50 ppm Sample
Carbqn Dréger Tube =2-300 ppm Y 14.01eVv NA 1ppm = 1.15 NA NA REL =35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* [ 27 ppm* 50 ppm | 200 ppm Bag, OSHAID NA
Monoxide = - - mg/m3 -2 245-0 210
Dréger Chip 5-150 ppm | N (Y w/option) TLV =25 ppm 45-05
ToxiRAE Il CO 20-500 ppm Y
GFG Inc. Micro IV | 0-2000 ppm Y
MIRAN SapphlIRe**| 4.5-250 ppm Y
MultiRAE/AreaRAE
H,S Sensor 0-100 ppm i
MultiRAE Pro H,S | 0-1000 ppm Y
Sensor ext. range NA
Dréger Tube 20.2-6 ppm Y PEL = C 20 ppm, 50 ppm silica Gel
Hydrogen Drager Chip 20.2-5 ppm | N (Y w/option) l1ppm=14 (10 mins) OSHA 0.05 L/min;
X 10.46 eV NA NA . 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Tube,
Sulfide SPM 1.1-30 ppm | N (Y w/option) mg/m® REL = C 10 ppm (10 mins) PP PP PP PP PP PP 262—177 1008 2L
MUIRAE/AreaRAE [ (oo v 33 TLV =10 ppm, ST 15 ppm
PID™* PP (10.6 lamp)
GFG Inc. Micro IV 0-500 ppm Y
ek 0.5-2,000 ppm NA
TVA 1000B (PID) Y
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm Y
Drager Pac Il 0-100 ppm Y c o
= _ PEL =5 ppm MCE 5-1.5
L 20.1- 1 =2.62
Sulfur Dioxide Drziger Tul?e < 0.1-3 pom Y - 12.3eV NA ppm/ 3 NA NA REL = 2 ppm, ST 5 ppm 100 ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm [ Cassette, N;(C))(iH L/min;
Drager Chip 20.4-10 ppm | N (Y w/option) mg/m’ TLV = 2 ppm, ST 5 ppm 2259005 180 L
MIRAN SapphlRe**|  6-30 ppm Y
GFG Inc. Micro IV 1-10 ppm Y
SPM 0.2-6 ppm N (Y w/option)
MultiRAE/AreaRAE
NO Sensor 0-250 ppm Y ) L5 PEL = 25 ppm Moslgcular os 0.025 Limi
o . m=1. . ;
Nitric Oxide | ToxRAEIINO | 0-250 ppm Y 1195evV| NA pr:n o NA NA REL = 25 ppm 100 ppm NA NA NA 0.5 ppm NA Tl';"ee N;O L 4H n ‘:_6 T'"’
Drager Pac Ill 0-100 ppm Y 9 TLV =25 ppm 226-40 ’
GFG Inc. Micro IV 0-100 ppm Y
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Target
Instrument

Compound®

Detection
Level

Intrinsically
Safe (Y/N)

PID CF
(1s0)

Table 3 -- Chemical Plant (Fire)

Conversion

2/5

Regulatory Guidance I

TEEL-0

Reference——

Health Guidance Values? Occupational Action Levels ERPG-1 Air Sampling

Flow Rate/
Total
Volume

15-min

TWA TWA

Residential Commercial IDLH 8-hr 1-hr Media Method

VOCs and Gases (continued)
MultiRAE/AreaRAE 2
PID™* 0-2000 ppm Y (10.6 lamp)
Drager Tube 20.5-30 ppm Y
Drager Chip 20.3-10 ppm [ N (Y w/option)
MIRAN SapphiRe*| 2-20 ppm Y NA PEL=1ppm, C5 ppm Anasorb
_ _ pp pp 1ppm=2.56 (15 mins) NIOSH | 0.05 L/min;
Vinyl Chloride Drager Pac Il 0-100 ppm Y 9.99 eV mg/m’ NA NA REL = Ca NA 250 ppm | 140 ppm | 70 ppm 1 ppm 500 ppm [CSC Tube, 1007 51
226-01
TLV=5
0.5-2,000 ppm 102'63'3‘?:1'[’ ppm
(PID) ’
ik R
TVA 1000B 150,000 ppm Y (10 ppm)
(FID) 4.397
(2000 ppm)
MultiRAE/AreaRAE
NO, Sensor 0-20 ppm Y
Drager Tube 20.5-25 ppm Y
Dréager Chip 0.5-25 ppm | N (Y w/option) NA
SPM 0.3-9 ppm | N (Y w/option)
TOXIRAE INO, | 0-20 ppm Y P Molecular 0.025-0.2
i Dré& Pac Il 0-50 Y 1ppm=1.88 B i e
Nitrogen rager rac ppm 9.75eV ppm =2 NA NA REL = ST 1 ppm 20ppm | 05ppm | 05ppm | 0.5ppm | 05ppm | 1ppm | Sieve | NIOSH Limin;
Dioxide GFG Inc. Micro IV 0-30 ppm Y mg/m TLV = 3 ppm, ST 5 ppm Tube, 6014 156 L
MUIRAE/AreaRAE | (oo v 16 226-40-02
PID™* PP (10.6 lamp)
0.5-2,000 ppm
ik (PID)
TVA 1000B: 1-50,000 ppm \% NA
(FID)
Dréger Tube 22-250 ppm Y NA
Dréager Chip 25-100 ppm | N (Y w/option)
MultiRAE/AreaRAE 0.54
piD™ o200 pem ! (0.618MD) | 4 o = 5.37 e _Ségc:)sm,s?mz:; PP™ | 1000 ppm Anasorb | \ogy | 00102
TCE 9.47 eV 10.6 lamp mglm3 NA NA REL = Ca Ca 130 ppm 84 ppm 77 ppm 10ppm 100 ppm |CSC Tube, 1022 L/min;
226-01 0L
0.5-2000 ppm 0.605 TLV =50 ppm, ST 200 ppm
TVA 1000B*+ : \ (10 ppm) -
(PID) 2.129
(2000 ppm)
Drager Tube 0.02-15 ppm Y
Dréager Chip 0.05-2 ppm | N (Y w/option)
MIRAN SapphlRe**| 0.05 ppm Y NA
TVA 1000B** | 0.5-2000 ppm %
MUItiRAE Pro COCI
Sensor | oLppm Y PEL =0.1 ppm XAD-2
1 ppm=4.05 REL = 0.1 ppm, C 0.2 ppm " " " 1 L/min;
Phosgene MUItiRAE/AreaRAE 0-200 pom v 11.2eVv 8.5 mg/m3 NA NA (15 mins) 2 ppm 0.3 ppm* | 0.08 ppm* | 0.04ppm 0.1 ppm NA Tube, OSHA 61 240 L
PID** pp (1.7 lamp) TLV = 0.1 ppm 226-117
0.5-2000 ppm
ik
TVA 1000B (PID) Y NA
Dréger Tube 21-50 ppm Y 1ppm =258 PEL = 2 ppm Silica Gel |\~ 0.2-0.5
Nitric Acid pH Paper NA Y 11.95eV NA mg/mal NA NA REL = 2 ppm, ST 4 ppm 25 ppm | 0.53 ppm | 0.53 ppm | 0.53 ppm | 0.53 ppm 1 ppm Tube, 7903 L/min;
SPM 0.2-6 ppm N (Y wioption) TLV =2 ppm, ST 4 ppm 226-10-03 48 L
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Table 3 -- Chemical Plant (Fire)

— Instrument Guidance —— , Regulatory Guidance I Reference——

Health Guidance Values? Occupational Action Levels TEEL-0 ERPG-1 Air Sampling

Target i insi i
g (RS enl Detection Intrinsically Conversion R Flow Rate/

Compound® Level Safe (Y/N) Residential Commercial TWA IDLH = 1-hr Media  Method Total
Volume

VOCs and Gases (continued)
2 3
Drager Tube 1-5 mg/m Y PEL = 1 mg/m® Silica Gel NIOSH 0.2-0.5
Sulfuric Acid pH Paper NA Y 12.4eV NA NA NA NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m® | 0.2 mg/m* | 0.2 mg/m® | 0.2 mg/m* | 2 mg/m® Tube, 7903 L/min;
SPM 26-750 ppb | N (Y wioption) TLV = 1 mg/m’, ST 3 mg/m’ 226-10-03 48L
AreaRAE HCI
Sensor 2-15 ppm Y
. MultiRAE Pro HCI 0-15 ppm v
Hydrochloric Sensor PEL = C 5 ppm Silica Gel 0.2-0.5
i 4 >1-10 1 ppm=1.49 =&opp i e
Acid Drziger Tul?e 2 pem Y - 12.74 eV NA ppm 3 NA NA REL=C5 ppm 50 ppm 1.8 ppm 1.8 ppm 1.8 ppm 0.5 ppm NA Tube, NIOSH L/min;
(gﬁrqge; Drager Chip 21-25 ppm | N (Y w/option) mg/m TLV =C5 ppm 226-10-03 7903 28 L
oride pH Paper NA Y
SPM 0.5-15 ppm | N (Y w/option)
Drager Pac Il 0-30 ppm Y
GFG Inc. Micro IV 0-30 ppm Y
Drager Tube 5-80 ppm Y
- - - _ PEL =10 ppm Anasorb ]
Dréager Chi 2-50 ppm N (Y w/option, 1 ppm=2.46 - ;
Acetic Acid 9 P PP (Y wioption) |, 66 ev NA ppm = £ NA NA REL = 10 ppm 50 ppm NA NA NA 5 ppm 5ppm  |CSC Tube,| NOSH  (0.01-1 Limin;
pH Paper NA Y mg/m TLV = 10 ppm, ST 15 ppm 226-01 1603 2L
MIRAN SapphIRe 0-100 ppm Y
. pH Paper NA v 1 ppm = 3.31 PEL =3 ppm Silica Gel 0.2-0.5
Hydfb:jom'c 1 1162ev| NA Pp o NA NA REL = C 3 ppm 30ppm | ippm | 1ppm | 1ppm |0527ppm| NA Tube, N;SOSSH Limin;
Cl SPM 0.3-9ppm | N (Y w/option) mg/m TLV =C 3 ppm 226-10-03 a8 L
MultiRAE/AreaRAE
HCN Sensor 0-100 ppm T
MultiRAE Pro HCN
g Sensor 0-50 ppm A
Hydrocyanic -
4 Aciﬁ Drager Tube 2-30 ppm Y Lppm=1.1 PEL =10 ppm S SodaLime| oo 0.05-0.2
Hydrogen Drager Chip 2-50 ppm N (Y w/option) | 13.6 eV NA m? NA NA REL = ST 4.7 ppm S 50 ppm 2.0 ppm 1.3 ppm 1 ppm 1.9 ppm NA Tube, 6010 L/min;
(Cy .3 : pH Paper NA Y mg/m TLV=C 10 ppmS 226-28 2.90L
anide
4 ToxiRAE Il HCN 0-100 ppm Y
SPM 1.1-30 ppm | N (Y w/option)
Drager Pac Il 0-50 ppm Y
GFG Inc. Micro IV 0-50 ppm Y
AreaRAE HF Sensor| 2-10 ppm Y
. MultiRAE Pro HF
Hydrofluoric 0-10 ppm Y -
Acid Sensor 1 ppm = 0.82 PEL = 3 ppm silicaGel | o 0.2-0.5
Hyd Drager Tube 0.5-90 ppm Y 15.98 eV NA / . NA NA REL = C 3 ppm, ST 6 ppm 30 ppm 1 ppm 1 ppm 1ppm [0.527 ppm NA Tube, 7903 L/min;
(Fly ”.)ge)n pH Paper NA Y mg/m TLV =C 3 ppm 226-10-03 8L
uoride
SPM 0.6-9 ppm N (Y w/option)
Drager Pac IlI 0-30 ppm Y
GFG Inc. Micro IV 0-10 ppm Y
Metals - as particulates
A . Personal 0.001-400 N PEL = 0.01 mg/m® .
rsenic 3 ]
DataRAM**+* / = 3 3 0.025 - H
(inorganic mo/m 9.81eVv NA NA NA NA REL =€ 0.002mg/m"(15 | 5 mg/m NA NA NA A NA | Cassette, | 'NOSH | 1-3 L/min;
0.001-400 mins) Ca mg/m’ 7900 30L
compounds) DataRAM 4% N 3 225-3-01
mg/m® TLV = 0.01 mg/m
Arsenic 0-3 mg 5 PTEE ‘
; = 0.025 - H
(organic Drager Tube organic Y NA NA NA NA NA PEL =05 mg/m NA NA NA NA A NA Fiter, | NOSH | 1-3 L/min;
compounds) arsenic/m® TLV =0.2 mg/m mg/m 25.17-01| 9922 960 L
Personal 0.001-400
_ DataRAM** mg/m? N PEL = 1 mg/m* MCE 1 NiosH | 1-3 Limin;
Chromium 5 001,400 NA NA NA NA NA REL = 0.5 mg/m® 250 mg/m® NA NA NA NA NA Cassette, | o0, 10-1000 L
DataRAM 4+ 'mgl/:; N TLV = 0.5 mg/m® 225-3-01
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Compound®

— Instrument Guidance ——

PID CF
(o)}

Detection
Level

Intrinsically

Instrument Safe (Y/N)

Table 3 -- Chemical Plant (Fire)

Conversion

Health Guidance Values?

Residential

Commercial

Regulatory Guidance

Occupational Action Levels

TWA

IDLH

TEEL-0

15-min
TWA

ERPG-1

1-hr

Method
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Reference——

Air Sampling

Flow Rate/
Total
Volume

Metals - as particulates (continued)
0.001-400
Personzilm ( N PEL = 0.5 mg/m® MCE i
. DataRAM mg/m 3 3 NIOSH 1-3 L/min;
Chromium (I1) NA NA NA NA NA REL = 0.5 mg/m 250 mg/m NA NA NA NA NA Cassette,
0.001-400 3 7024 10-1000 L
DataRAM 4= N N TLV = 0.5 mg/m 225-3-01
mg/m’
Personal 0.001-400 .
. N PEL = 0.5 mg/m MCE .
DataRAM**+* /m’ - ;
Chromium mo/m NA NA NA NA NA REL = 0.5 mg/m® 25mgm® | NA NA NA NA NA | cassette, | NOSH | 1-8 Limin;
(my 0.001-400 3 7024 10-1000 L
DataRAM 4= N N TLV = 0.5 mg/m 225-3-01
mg/m’
Personal 0.001-400 .
. N PEL = 0.005 mg/m PVC .
DataRAM**+* /m’ - :
Chromium mo/m NA NA NA NA NA REL = 0.001 mg/m® 15mgim® | NA NA NA NA NA | cassette, | NOSH | 1-4Limin;
(D) 0.001-400 3 7600 240 L
DataRAM 4= N N TLV = 0.05 mg/m 225-802
mg/m’
0.001-400
Person:ilm . N PEL = 0.05 mg/m® MCE i
DataRAM mg/m 3 3 3 NIOSH 1-4 L/min;
Lead NA NA NA NA NA REL = 0.05 mg/m 100 mg/m NA NA NA 0.05 mg/m NA Cassette,
0.001-400 3 7300 50-2000 L
DataRAM 4+ N N TLV = 0.05 mg/m 225-3-01
mg/m’
0.000002-0.05
Lumex RA-915 3 N
mg/m’
. 0.0001-0.1
Lumex RA-915 Light 5 N
mg/m’
Jerome 431X 0.003 10 0.999 N PEL =C 0.1 mg/m*S
=C 0.1 mg/m
g REL =0.05 mglmagS (vapor) 0.67 0.33 0.025 AEZZ"Jb NiosH | 015025
Mercur 0.0005-0.999 NA NA NA 1000 ng/m* | 3000 ng/m* e " | 10mg/m® | 1.7 mg/m® ) ) ] NA L/min;
Y Jerome J405 5 N e MR C 0.1 mg/m® (other) i MO mgim® | mg/m®™ | mg/m® Tube, 6009 181
mg/m 3 226-17-1A
TLV =0.025 mg/m” S
0.00003-0.25
Jerome 471 3 N
mg/m
0.00000005-
Drager Tube 0.000002 Y
mg/m®
Particulate
Personal 0.001-400 .
DataRAM=* mg/m® N L ;L53mg/m. W= Filter (totay| _WOSH | 1-2 L/min
Particulate 0.001-400 NA NA NA NA NA T NA NA NA NA | 10mgm®| NA | cCyclone + |0300 (D] - (rota)
DataRAM 4+ N N TLV = 10 mg/m® (total), 3 Fil NIOSH  (1.7-2.5 L/min
mg/m e ier (esp)l 9600 resp)|  (resp)
g mg/m? (respirable) P.
eBAM 0-100 mg/m N
Radiation®
Ludlum Model 192 [ 0-5,000 pR/hr N 60-100 pR/hr*
Ludlum Model 2241-|%-100,000 cpm o s
or N 300 cpm* RADeCO o = 2500 ft
2 w/Pancake Probe N RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA NA NA Filter 209/501 | 1y =1250
Radiation N Paper (2") 3
Ludlum Model 2241-|%-100:000 cpm ft
3 w/Pancake Probe or N 300 cpm*
0-200 mR/hr
*These are not TWA(s). Normal gamma radiation background is from 5-20 puR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 uR/hr or greater than 300 cpm, then stop work and consult with a Health Physicist.
Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.
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Table 3 -- Chemical Plant (Fire)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Dréager tubes and chips can be used. In addition, single-gas instruments and sensors and/or a gas
chromatography-mass spectrometry instrument may be used.

2 EPA and ATSDR Health Guidance Values

% standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta and Gamma,
but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the effects are not disabling and are
transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:
http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.

http://www.cdc.gov/niosh/npa/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website
http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphlRe has problems with complex mixtures (e.qg.; distinguishing benzene from gasoline vapor)

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***pPersonal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

Acronyms:

> -- greater than or equal to NL -- not listed

ACGIH -- American Conference of Governmental Industrial Hygienists ng/m3 -- nanograms per cubic meter

AEGL -- acute exposure guideline levels NIOSH -- National Institute for Occupational Safety and Health
C -- ceiling (concentrations that should not be exceeded during any part of work exposure) OSHA -- Occupational Safety and Health Administration

Ca -- carcinogenic PEL -- permissible exposure limit (OSHA)

CDC -- Centers for Disease Control and Prevention PID -- photoionization detector

CF -- conversion factor ppm -- parts per million

cpm -- counts per minute R/hr -- Roentgens per hour

EPA -- U.S. Environmental Protection Agency rec. -- recommended

ERPG -- emergency response planning guideline REL -- recommended exposure limit (NIOSH)

eV -- electron volt SPM -- single-point monitor

FID -- flame ionization detector SSHASP -- site-specific health and safety plan

IDLH -- immediately dangerous to life and health ST -- short term

IP -- ionization potential TCE -- trichloroethylene

I1SO -- isobutylene TEEL -- temporary emergency exposure limit

L/min -- liter per minute TLV -- time-limited value (ACGIH)

m? -- cubic meter TWA -- time-weighted average

mg/m? -- milligrams per cubic meter VOC -- volatile organic compound

HR/hr -- micro Roentgens per hour WISER -- Wireless Information System for Emergency Responders

NA -- not available/applicable Y w/option - yes with option; see manufacturer's instrument manual for information
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Table 4 -- Chlorine (Spill or Release)
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Regulatory Guidance

i Reference —

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Instrument Detection Intrinsically P Conversion 15-min . Flow Rate/
Compound Level Safe (Y/N) TWA IDLH TWA 1-hr Media  Method Total
Volume
Gas
MultiRAE/AreaRAE
Cl, Sensor 0-10 ppm Y
MultiRAE Pro Cl,
0-50 Y —
Sensor ppm 1ppm=29 | REL _FE:EI(;; cl p[ir; f PTFE NIOSH | 0.3-1 L/min;
Chlorine | Drager Pac Ill CI 1148ev | ~PPM 5 =COSppmASMINS). | 45 00m | 0.5ppm | 0.5ppm | 0.5ppm | 05ppm | 1ppm | Cassete, S /i
S 0.1-20 ppm Y mg/m ST 1 ppm 225-9006 6011 0L
ensor TLV = 0.5 ppm, ST 1 ppm
Dréager Tube >0.2-30 ppm Y
Drager Chip 20.2-10 ppm | N (Y w/option)
SPM 0.05-1.5 ppm | N (Y w/option)
Radiation®
Ludlum Model 192 | 0-5,000 pR/hr N 60-100 pR/hr*
0-100,000
Ludlum Model 2241- el or N 300 cpm* RADeCO ~ = 2500 ft®
2 w/Pancake Probe - RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA Filter 209/501 Gly = 1250
Radiation 0-100,000 Paper (2") it
Ludlum Model 2241- ’
3 w/Pancake Probe cpm o N 300 cpm
0-200 mR/hr

*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then
stop work and consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Table 4 -- Chlorine (Spill or Release)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.
Use teflon tubing for calibration instead of tygon tubing.

! standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is
available to monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects;
however, the effects are not disabling and are transient and reversible upon cessation of exposure.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.
ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nim.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

Acronyms:

> -- greater than or equal to NIOSH -- National Institute for Occupational Safety and Health
ACGIH -- American Conference of Governmental Industrial Hygienists OSHA -- Occupational Safety and Health Administration

AEGL -- acute exposure guideline levels PEL -- permissible exposure limit (OSHA)

C -- ceiling (concentrations that should not be exceeded during any part of work exposure) ppm -- parts per million

CDC -- Centers for Disease Control and Prevention R/hr -- Roentgens per hour

cpm -- counts per minute REL -- recommended exposure limit (NIOSH)

EPA -- U.S. Environmental Protection Agency SPM -- single-point monitor

ERPG -- emergency response planning guideline SSHASP -- site-specific health and safety plan

eV -- electron volt ST -- short term

IDLH -- immediately dangerous to life and health TEEL -- temporary emergency exposure limit

IP -- ionization potential TLV -- time-limited value (ACGIH)

L/min -- liter per minute TWA -- time-weighted average

mg/m3 -- milligrams per cubic meter WISER -- Wireless Information System for Emergency Responders
UR/hr -- micro Roentgens per hour Y w/option - yes with option; see manufacturer's instrument manual for information

NA -- not available/applicable

22
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Table 5 -- Electroplating Facility (Spill, Release, or Fire)

Regulatory Guidance I

TEEL-0

Reference——

Air Sampling

— Instrument Guidance ———— |

Occupational Action Levels
Target PID CF .
IP (1S0) Conversion

Detection
Level

Intrinsically
Safe (Y/N)

Flow Rate/
Total

Instrument 15-min

Compound*

TWA IDLH Method

TWA

Volume

VOCs and Gases
MultiRAE/AreaRAE
CO Sensor 0-500 ppm Y
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL =50 ppm Sample
M%if)gze Drager Tube | 22-300 ppm Y 1401ev| n~a 1! pfn’g /r‘n;'ls REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 50ppm | 200ppm | Bag, OS;)/; ID NA
Dréger Chip 5-150 ppm | N (Y w/option) TLV =25 ppm 245-05
ToxiRAE Il CO 20-500 ppm Y
GFG Inc. Micro IV | 0-2000 ppm Y
MIRAN SapphlIRe**| 4.5-250 ppm Y
MultiRAE/AreaRAE
H,S Sensor 0-100 ppm Y
MUltiRAE Pro H,S | 0-1000 ppm v
Sensor ext. range NA
Dréager Tube 20.2-6 ppm Y PEL = C 20 ppm, 50 ppm Silica Gel
Hydrogen Drager Chip 20.2-5 ppm | N (Y w/option) lppm=1.4 (10 mins) OSHA 0.05 L/min;
! 10.46 eV i 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Tube,
Sulfide SPM 1.1-30 ppm | N (Y wioption) mg/m® REL = C 10 ppm (10 mins) PP PP PP PP PP PP sensy | 1008 2L
MUiRAE/ATeaRAE | oo N 3.3 TLV'= 10 ppm, ST 15 ppm
PID*** pp (10.6 lamp)
GFG Inc. Micro IV 0-500 ppm Y
4w« |0.5-2,000 ppm NA
TVA 1000B (PID) Y
MultiRAE/AreaRAE
NO Sensor 0-250 ppm Y | = PEL = 25 ppm Molecular .
. . m=1. . N
Nitric Oxide | ToxiRAEINO | 0-250 ppm % 11.95ev| NA e REL = 25 ppm 100ppm | NA NA NA | 05ppm NA Sieve | NIOSH 0,025 L/min;
” mg/m = Tube, 6014 15-6L
Drager Pac Il 0-100 ppm Y TLV =25 ppm 226-40
GFG Inc. Micro IV 0-100 ppm N
MultiRAE/AreaRAE
NO, Sensor 0-20 ppm L
Drager Tube 20.5-25 ppm Y
Drager Chip 0.5-25 ppm | N (Y w/option) NA
SPM 0.3-9 ppm N (Y w/option)
Nitrogen ToxiRAE Il NO, 0-20 ppm Y 1 ppm = 1.88 REL #1C 2lopm Mgi?;/l:elar NiosH | 002502
LT — 9.75 eV 3 REL = ST 1 ppm 20 ppm 0.5ppm | 0.5ppm | 0.5ppm | 0.5 ppm 1 ppm L/min;
Dioxide Dréger Pac Il 0-50 ppm Y mg/m ) Tube, 6014
TLV =3 ppm, ST 5 ppm 156 L
GFG Inc. Micro IV | 0-30 ppm Y 226-40-02
MultiRAE/AreaRAE 16
PID 0-2000 ppm Y (106 lamp)
s |0-5-2,000 ppm
TVA 1000B (PID) Y NA
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Table 5 -- Electroplating Facility (Spill, Release, or Fire)

Regulatory Guidance I Reference——

— Instrument Guidance ———— |

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Detecti Intrinsicall PID CF .
9 1 Instrument ctection ntrinsicatty IP Conversion 15-min . Flow Rate/
Compound Level Safe (Y/N) (Slo)] TWA IDLH 8-hr TWA 1-hr Media  Method Total
Volume
VOCs and Gases (continued)
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm Y
Drager Pac Ill 0-100 ppm Y PEL=5 MCE
Drager Tub 20.1-3 Y 1 ppm = 2.62 =>ppm 51,
Dsi'g)l(filé; rager Tube - ppm : 12.3eV NA ppm s REL =2 ppm, ST5ppm | 100 ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm | Cassette, Nég(il"' Lm?i:_ i:o .
Dréager Chip 20.4-10 ppm | N (Y w/option) mg/m TLV = 2 ppm, ST 5 ppm 225-9005 ’
MIRAN SapphlRe**|  6-30 ppm Y
GFG Inc. Micro IV 1-10 ppm Y
SPM 0.2-6 ppm N (Y w/option)
Dréager Tube 22-50 ppm Y NA
Dréger Chip 25-100 ppm | N (Y w/option)
MultiRAE/AreaRAE 0.54
0-2000 Y =
i ppPm (06 1_MP) | 1 hom =537 PEL 3%)%0,,[;?“[“(’50@2“2? PP 1000 ppm Anasorb | yiosH | 0.01-0.2
TCE 9.47 eV 10.6 lamp mg/m® REL = Ca Ca 130 ppm 84 ppm 77 ppm 10ppm 100 ppm CSZCZ:GT_gfe’ 1022 L/min; 10 L
0.605 TLV =50 ppm, ST 200 ppm
TVA 1000B** | 0.5-2000 ppm Y (10 ppm) -
2.129
(2000 ppm)
MultiRAE/AreaRAE 0.54
PID* 0-2000 ppm Y (10.6 lamp)
06! PEL =100 ppm, C 200 ppm, Anasorb
-6lamp {1 ppm =6.78 300 ppm 150 ppm NIOSH 0.01-0.2
PCE 9.47 eV 0.738 mg/m? REL = Ca 100 ppm Ca 35 ppm 35 ppm 35 ppm 25 ppm | 100 ppm |CSC Tube, 1003 Limin: 3 L
TVA 1000B** | 0.5-2000 ppm Y (10 ppm) - TLV = 25, ST 100 ppm 226-01
1.99
(2000 ppm)
MultiRAE/AreaRAE 2
PID*** 0-2000 poa v (10.6 lamp)
Drager Tube 20.5-30 ppm N7
Drager Chi 20.3-10 ppm | N (Y w/option
4 - o Pe : ption) NA PEL = 1 ppm, C 5 ppm
\inyl Chlorid T y 9.99 eV ~ FPTg-S5 (6 NA | 250 140 70 1 500 cgréaiort? NIOSH | 0.05 L/min;
ny oride Drager Pac Il 0-100 ppm Y J9e mg/m? REL = Ca ppm ppm ppm ppm ppm 226_(1)116, 1007 5L
10.6 lamp TLV =5 ppm
2.334
TVA 1000B*** 0.5-2000 ppm . (10 ppm) -
4.397
(2000 ppm)
Drager Tube 0.02-15 ppm Y
Drager Chip 0.05-2 ppm | N (Y w/option)
MIRAN SapphIRe**|  0.05 ppm Y
PEL = 0.1 ppm
0.5-2000 ppm NA XAD-2 .
TVA 1000B*** Y 1l =4.05 = ;
Phosgene (PID) 11.2eVv PPy 3 i i g ppm | 0.3 ppm* | 0.08 ppm* | 0.04ppm* | 0.1 ppm NA Tube, |OSHA®L| * L/min;
: mg/m (15 mins) 226-117 240L
MUultiRAE Pro COCl, 0-1 ppm v TLV = 0.1 ppm
Sensor
MultiRAE/AreaRAE 8.5
PID*+ 0-200 ppm Y (11.7 lamp)




Table 5 -- Electroplating Facility (Spill, Release, or Fire)

— Instrument Guidance ———— | Regulatory Guidance I Reference——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling

Target Detection  Intrinsically

Instrument Flow Rate/

Conversion 15-min

Compound* Level Safe (Y/N) TWA IDLH 8-hr 1-hr Media  Method Total

TWA Volume

VOCs and Gases (continued)
4 1-5 mg/m®
Dréger Tube 9 Y PEL = 1 mg/m® Silica Gel NIOSH 0.2-0.5
Sulfuric Acid pH Paper NA \% 12.4eV NA NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m®| 0.2 mg/m*| 0.2 mg/m* [ 0.2 mg/m®| 2mg/m*® | Tube, 7003 | Limin- 48 L
= 3 3 226-10-03 !
SPM 26-750 ppb | N (Y wioption) TLV =1 mg/m, ST 3 mg/m
AreaRAE HCI
Sensor 2-15 ppm Y
— MuIthS,:iSFc’)rro HCI 0-15 ppm v
ydrochloric .
R - _ PEL = C 5 ppm Silica Gel
>1-10 1 ppm=1.49 .2-0.
Acid Drager Tube ppm Y l1274ev| nNa ppm = 2 REL = C 5 ppm 50ppm | 1.8ppm | 1.8ppm | 1.8ppm | 0.5 ppm NA Tube, | MOSH | 0205
(Hydrogen Dréger Chip 21-25 ppm | N (Y w/option) mg/m _ Y 7903 | L/min; 48 L
X TLV =C 5 ppm 226-10-03
Chloride) pH Paper NA Y
SPM 0.5-15 ppm [ N (Y w/option)
Dréager Pac Il 0-30 ppm Y
GFG Inc. Micro IV 0-30 ppm Y
a 21-
Drager Tube 21-50 ppm Y 1 pom = 2,58 PEL = 2 ppm siicaGel [ |\ | 0205
Nitric Acid pH Paper NA Y 11.95eV NA 3 REL = 2 ppm, ST 4 ppm 25 ppm | 0.53 ppm | 0.53 ppm | 0.53 ppm | 0.53 ppm 1 ppm Tube, i
mg/m TLV = 2 ppm, ST 4 ppm 2261003 (903 | L/min48L
SPM 0.2-6 ppm | N (Y w/option) '
MultiRAE/AreaRAE
HCN Sensor 0-100 ppm Y
MultiRAE Pro HCN
Sensor Sag i v
Hydrocyanic -
Y Aci:; Dréger Tube 2-30 ppm Y 0 B PEL = 10 ppm S Sodatime| | | 00502
Drager Chip 2-50 ppm N (Y w/option) | 13.6 eV NA 5 REL = ST 4.7 ppm S 50 ppm 2.0 ppm 1.3 ppm 1 ppm 1.9 ppm NA Tube, L/min;
(Hydrogen mg/m TLV = C 10 ppm S 22628 | 6010 2-90 L
Cyanide) PH Paper A Y b P ’ ’
ToxiRAE Il HCN 0-100 ppm Y
SPM 1.1-30 ppm | N (Y w/option)
Dréager Pac Ill 0-50 ppm Y
GFG Inc. Micro IV 0-50 ppm Y
Metals - as particulates
Personal 0.001-400 i PEL = 0.005 mg/m® MCE
. DataRAM**** mg/m® REL = Ca & 0.10 0.063 0.041 0.005 - in;
Cadmium 9 NA NA NA s i s 2 4 s NA | cassette, | NMOSH | 1-8 L/imin;
0.001-400 TLV = 0.01 mg/m" (dust), Ca mg/m mg/m mg/m mg/m 7048 480 L
DataRAM 4# s N o 225-3-01
mg/m 0.002 mg/m® (respirable)
Personal 0.001-400 N PEL = 0.1 mg/m® (fume), 1 MICE
DataRAM#+ mg/m® © -3 Limin;
Copper g NA NA NA mg/m (duast) 100 mg/m® NA NA NA 1 mgim® NA Cassette, NIOSH | 1-3 L/min;
0.001-400 REL = 0.1 mg/m” (fume), 1 225.3.01 7029 480 L
DataRAM 4*+x* 3 N 3 -9
mg/m mg/m® (dust)
Personal 0.001-400
. N PEL = 0.005 mg/m® PVC
DataRAM#+ mg/m® -4 Limin;
Chromium 9 NA NA NA REL = 0.001 mg/m® 15mg/m® | NA NA NA NA NA | cassette, | NMOSH | 1-4 L/imin;
(V) 0.001-400 2 7600 240 L
DataRAM 4+ mgim® N TLV = 0.05 mg/m 225-802

3/5



4/5

Table 5 -- Electroplating Facility (Spill, Release, or Fire)

— Instrument Guidance ———— | Regulatory Guidance I Reference——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Detection Intrinsically PID CF Flow Rate/

Instrument Conversion -mi
Compound® Level Safe (Y/N) (1S0) TWA IDLH 15-min- - by Media Method  Total

TWA Volume

Metals - as particulates (continued)
Personal 0.001-400 N PEL = 0.05 mg/m’ MCE
DataRAM**# mg/m? e 0.05 - in;
Lead 9 NA NA NA REL=0.05mg/m®  [100 mgim®|  NA NA NA s | NA | cassette, | NMOSH | L4 Limin;
0.001-400 3 mg/m 225.3-01 7300 50-2000 L
DataRAM 4*++* 3 N TLV = 0.05 mg/m aa
mg/m
Personal 0.001-400 N PEL = 1 mg/m® MICE
DataRAM**** mg/m® = 3 - in:
Nickel 3 NA NA NA REL = 0.1 ma/m 10mg/m® | NA NA NA  |as5mgm®| NA | Cassette, | MOSH | 14 Limin:
0.001-400 TLV = 0.1 mg/m° (soluble), 1 225-3-01 7300 5-1000 L
DataRAM 4+ s N 3, e
mg/m mg/m?® (insoluble)
Particulate
Personal 0.001-400 N PEL = 15 mg/m® (total), 5
kkok = otal), . - i
DataRAM mgim? - (rgs o Filter (total) Osl\cl)loo(ilja.) 1 2l I;/T"n
Particulate 0.001-400 NA NA NA 9 P NA NA NA NA | 10mgm®| NA | cCyclone + (o)
DataRAM 4#*+* ma/m® N TLV = 10 mg/m® (total), 3 Filter (resp) NIOSH  [1.7-2.5 L/min
9 3 mglm3 (respirable) 0600 (resp) (resp)
eBAM 0-100 mg/m N
Radiation?
Ludlum Model 192 | 0-5,000 pR/hr N 60-100 puR/hr*
Ludium Model 2241.| ©-100,000 o 3
cpm or N 300 cpm* RADeCO o = 2500 ft
2 w/Pancake Probe - RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter soormor | 17 =1250
Radiation - Paper (2") 3
Ludlum Model 2241- 0-100,000 ft
3 w/Pancake Probe ERM-OF N i OO
0-200 mR/hr
*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Table 5 -- Electroplating Facility (Spill, Release, or Fire)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments
and sensors and/or a gas chromatography-mass spectrometry instrument may be used.

2 standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m®) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects
or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:
http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.

http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website
http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphIRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***Parsonal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

Acronyms:

> -- greater than or equal to NIOSH -- National Institute for Occupational Safety and Health
ACGIH -- American Conference of Governmental Industrial Hygienists OSHA -- Occupational Safety and Health Administration

AEGL -- acute exposure guideline levels PEL -- permissible exposure limit (OSHA)

C -- ceiling (concentrations that should not be exceeded during any part of work exposure) PID -- photoionization detector

CDC -- Centers for Disease Control and Prevention ppb -- parts per billion

CF -- conversion factor ppm -- parts per million

CO -- carbon monoxide R/hr -- Roentgens per hour

cpm -- counts per minute rec. -- recommended

EPA -- U.S. Environmental Protection Agency REL -- recommended exposure limit (NIOSH)

ERPG -- emergency response planning guideline SPM -- single-point monitor

eV -- electron volt SSHASP -- site-specific health and safety plan

FID -- flame ionization detector ST -- short-term

IDLH -- immediately dangerous to life and health TCE -- trichloroethylene

IP -- ionization potential TEEL -- temporary emergency exposure limit

ISO -- isobutylene TLV -- time-limited value (ACGIH)

L/min -- liter per minute TWA -- time-weighted average

mg/m? -- milligrams per cubic meter VOC -- volatile organic compound

ug/m3 -- micrograms per cubic meter WISER -- Wireless Information System for Emergency Responders
UR/hr -- micro Roentgens per hour Y w/option - yes with option; see manufacturer's instrument manual for information

NA -- not available/applicable
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Target

Compound®

— Instrument Guidance ——

Instrument

Detection
Level

Intrinsically
Safe (Y/N)

Table 6 -- General Industrial (Fire/Fireworks)

Conversion

(Also refer to Table 3)

Health Guidance Values?

Residential

Commercial TWA

Regulatory Guidance

Occupational Action Levels

IDLH

ERPG-1

1-hr

Media

1/4

Reference—

Air Sampling

Method

Flow Rate/
Total
Volume

VOCs and Gases
UltraRAE-PID*** [ 0.1-2000 ppm Y
Dréger Tube 20.5-10 ppm Y NA
Drager Chip 20.2-10 ppm | N (Y w/option)
MIRAN SapphIRe**| 10-200 ppm Y
bRAE-PID*** 1ppb-200ppm Y
MpIFt)'RAE/A RAE P 053 1 1ppm=3.19 PEL = 1 ppm Anasom | yosh | <02 Limin;
Benzene ult frea 0-2000 ppm v 9.24 eV | (10.6 lamp) i NA NA REL = 0.1 ppm, ST 1 ppm | 500 ppm | 52ppm | 18 ppm 9 ppm 1 ppm 50 ppm |CSC Tube,| = -7 oL
PID mg/m TLV = 10 ppm 226-01
0.5-2,000 ppm 10.6 lamp
(PID) 0.702
TVA 1000B 1-50,000 ppm Y (10 ppm) -
(FID) 1.781
(2000 ppm)
MultiRAE/AreaRAE
CO Sensor 0-500 ppm Y
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL =50 ppm Sample
Mc;?)zge Drager Tube | 22-300 ppm Y 1otev| wna |1 pgﬁ’g /;1;'15 NA NA REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 50ppm | 200 ppm | Bag, OS;)'L; 1D NA
Dréager Chip 5-150 ppm | N (Y w/option) TLV =25 ppm 245-05
ToxiRAE Il CO 20-500 ppm Y
GFG Inc. Micro IV | 0-2000 ppm Y
MIRAN SapphIRe**| 4.5-250 ppm Y
AreaRAE HCI
Sensor 2-15 ppm Y
. MultiRAE Pro HCI 0-15 ppm v
Hydrochloric Sensor PEL =C 5 ppm Silica Gel
i Dréa Tub >1-10 Y 1 ppm=1.49 I X
Acid rager Tube pem —_{1274ev| NaA B NA NA REL = C 5 ppm 50ppm | 1.8ppm | 1.8ppm | 1.8ppm | 0.5ppm NA Tube, | NOSH | 0205
(Hydrogen Drager Chip 21-25 ppm | N (Y w/option) mg/m TLV = C 5 ppm 226-10-03 7903 L/min; 48 L
Chloride) pH Paper NA Y
SPM 0.5-15 ppm | N (Y w/option)
Drager Pac IlI 0-30 ppm Y
GFG Inc. Micro IV 0-30 ppm Y
MultiRAE/AreaRAE
HCN Sensor 0-100 ppm Y
MultiRAE Pro HCN
g Sensor 0-50 ppm Y
Hydrocyanic -
4 Aciﬁ Drager Tube 2-30 ppm Y Lppm=1.1 PEL = 10 ppm S SodaLime| oo 0.05-0.2
Hydrogen Drager Chip 2-50 ppm N (Y w/option) | 13.6 eV NA m? . NA NA REL = ST 4.7 ppm S 50 ppm 2.0 ppm 1.3 ppm 1 ppm 1.9 ppm NA Tube, 6010 L/min;
(Czamge) pH Paper NA v mg/m TLV=C10ppmS 226-28 2-90 L
ToxiRAE Il HCN 0-100 ppm Y
SPM 1.1-30 ppm | N (Y w/option)
Drager Pac Il 0-50 ppm Y
GFG Inc. Micro IV 0-50 ppm Y
Drager Tube 0.02-15 ppm Y
Dréager Chip 0.05-2 ppm | N (Y w/option)
MIRAN SapphlRe**|  0.05 ppm Y
PEL = 0.1 ppm
e | 0.5-2000 ppm NA 1 pom = 4.05 _ XAD-2 .
Phosgene TVA 10008 (PID) Y 112 eV p‘:ng/m3' NA NA REL = 0%12?1?55? 0.2ppm |5 om | 0.3 ppm* | 0.08 ppm* | 0.04ppm* | 0.1 ppm NA Tube, | OSHA 61 1251/81["
MUHRAE Pro COCL| o - Y TLV = 0.1 ppm 226-117
Sensor
MultiRAE/AreaRAE 8.5
PID™ 0-200 ppm Y (11.7 lamp)




Table 6 -- General Industrial (Fire/Fireworks)
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Target
Instrument

Compound®

VOCs and Gases (continued)

Detection
Level

Intrinsically
Safe (Y/N)

PID CF
(1s0)

Conversion

(Also refer to Table 3)

Health Guidance Values?

Residential

Occupational Action

Commercial TWA

2/4

Regulatory Guidance

Levels

IDLH 8-hr

I Reference—

TEEL-0 ERPG-1 Air Sampling

Flow Rate/
Total
Volume

15-min

TWA dhr

Media Method

MultiRAE/AreaRAE
H,S Sensor 0-100 ppm Y
MultiRAE Pro H,S | 0-1000 ppm v
Sensor ext. range NA
Dréager Tube 20.2-6 ppm Y PEL = C 20 ppm, 50 ppm (10 Silica Gel
Hydrogen Dréager Chip 20.2-5 ppm | N (Y w/option) l1ppm=1.4 mins) OSHA 0.05 L/min;
X 10.46 eV NA NA . 100 0.51 0.36 0.33 0.51 0.1 Tube, ’
Sulfide SPM 1.1-30 ppm_| N (¥ wioption) ¢ mg/m’ REL = C 10 ppm (10 mins) pem pem pem pem PRI e sy | 1008 2L
MUIRAE/ATeaRAE [ o Y 33 TLV'=10 ppm, ST 15 ppm
PID* pp (10.6 lamp)
GFG Inc. Micro IV 0-500 ppm Y
0.5-2,000 ppm NA
ik
TVA 1000B (PID) Y
MultiRAE/AreaRAE 2
PID* 0-2000 ppm Y (10.6 lamp)
Drager Tube 20.5-30 ppm Y
MlRDArig;r Chl:T)R _ 2(;.3;—;0 ppm [ N (Y w\l{opuon) NA PEL = 1 ppm, C 5 ppm Anasort
) . apphire -2 ppm 1 ppm =256 (15 mins) NIOSH | 0.05 L/min;
Vinyl Chloride ™ prager Pac Iil__|_0-100 ppm v 9.99ev mg/m? NA NA REL = Ca NA | 250pem | 140ppm | 7Oppm | 1ppm | S00ppm |CSC Tube.| 44, 5L
226-01
10.6 lamp TLV =5 ppm
2.334
TVA 1000B* 0'5'2(&(";’) ppm Y (10 ppm) -
4.397
(2000 ppm)
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm h¢
Drager Pac Il 0-100 ppm Y - MCE
. Dréger Tubi 20.1-3 Y 1 ppm=2.62 Pl -
Sulfur Dioxide réger 4 ,e S ppm - 12.3eV NA pe i NA NA REL = 2 ppm, ST 5 ppm 100 ppm [ 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm [ Cassette, Né(())(iH L/n?ilr?' 1850 L
Drager Chip 20.4-10 ppm | N (Y w/option) mg/m’ TLV =2 ppm, ST 5 ppm 225-9005 ;
MIRAN SapphIRe**|  6-30 ppm Y
GFG Inc. Micro IV 1-10 ppm \%
SPM 0.2-6 ppm N (Y w/option)
Metals - as particulates
Personal 0.001-400 i
N PEL = 0.05 mg/
DataRAM** mg/m? I . 5 MCE | NiosH | 1-4 Limin;
Lead NA NA NA NA NA REL = 0.05 mg/m 100 mg/m NA NA NA  |0.05 mg/m NA Cassette,
0.001-400 ks 7300 50-2000 L
DataRAM 4#++x 3 N TLV = 0.05 mg/m 225-3-01
mg/m
0.000002-0.05
Lumex RA-915 3 N
mg/m
. 0.0001-0.1
Lumex RA-915 Light 3 N
mg/m
0.003 to 0.999 3
Jerome 431X mg/m3 N PEL =C 0.1 mg/m° S Anasorb
REL = 0.05 mg/m® S (vapor), 0.67 0.33 0.025 €300 NIOSH | 0.15-0.25
Mercur . -0. NA NA NA 2 2 2 2 NA -
y Jerome J405 0.0005 03999 N 1000 ng/m 3000 ng/m C 0.1 mg/m® (other) 10 mg/m” | 1.7 mg/m mg/m®* mg/m® mg/m® Tube, 6009 L/min; 48 L
mg/m _ 3 226-17-1A
TLV =0.025 mg/m*® S
0.00003-0.25
Jerome 471 3 N
mg/m
0.00000005-
Drager Tube 0.000002 Y
mg/m®
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(Also refer to Table 3)
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I Reference—

Health Guidance Values? Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target i insi i
[¢] s (RS enl Detection Intrinsically PID CF Conversion _ _ _ R _ Flow Rate/
Compound Level Safe (Y/N) (519)] Residential Commercial TWA IDLH R 1-hr Media  Method Total
Volume
Personal 0.001-400 .
N = .
DataRAM#= mgim® PEL /153mg/m_ (;c:tal), 5 Filter (total) osr\gé)SH | 1-2 L/min
Particulate 0.001-400 NA NA NA NA NA mg/m” (respirable) NA NA NA NA | 10mgm®| NA | Cyclone+ (tota)] ~ (total)
DataRAM 4+ N N TLV = 10 mg/m® (total), 3 Filter (resp) NIOSH  (1.7-2.5 L/min
mg/m mg/m? (respirable) 0600 (resp) (resp)
eBAM 0-100 mg/m® N
Radiation®
Ludlum Model 192 [ 0-5,000 pR/hr N 60-100 pR/hr*
0-100,000 cpm
Ludlum Model 2241- or N 300 cpm* RADECO - = 2500 2
2 w/Pancake Probe - RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA NA NA Filter 20001 | 1 =1250
Radiation N Paper (2") 3
Ludlum Model 2241-|%-100:000 cpm ft
3 w/Pancake Probe or N 300 cpm*
0-200 mR/hr
*These are not TWA(s). Normal gamma radiation background is from 5-20 pR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 uR/hr or greater than 300 cpm, then stop work and consult with a Health Physicist.
Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Table 6 -- General Industrial (Fire/Fireworks) "

(Also refer to Table 3)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Dréager tubes and chips can be used. In addition, single-gas instruments and sensors and/or a gas
chromatography-mass spectrometry instrument may be used.
2 EPA and ATSDR Health Guidance Values

% standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta and Gamma,
but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the effects are not disabling and are
transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/ms) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.
TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.
ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:
http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.

http://www.cdc.gov/niosh/npa/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nIm.nih.gov/ WISER website
http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphlRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
++*Personal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

Acronyms:

> -- greater than or equal to NIOSH -- National Institute for Occupational Safety and Health
ACGIH -- American Conference of Governmental Industrial Hygienists OSHA -- Occupational Safety and Health Administration

AEGL -- acute exposure guideline levels PEL -- permissible exposure limit (OSHA)

C -- ceiling (concentrations that should not be exceeded during any part of work exposure) PID -- photoionization detector

CDC -- Centers for Disease Control and Prevention ppm -- parts per million

CF -- conversion factor R/hr -- Roentgens per hour

cpm -- counts per minute rec. -- recommended

EPA -- U.S. Environmental Protection Agency REL -- recommended exposure limit (NIOSH)

ERPG -- emergency response planning guideline S -- skin notation (compound may be absorbed through the skin)
eV -- electron volt SPM -- single-point monitor

FID -- flame ionization detector SSHASP -- site-specific health and safety plan

IDLH -- immediately dangerous to life and health ST -- short term

IP -- ionization potential TEEL -- temporary emergency exposure limit

I1SO -- isobutylene TLV -- time-limited value (ACGIH)

L/min -- liter per minute TWA -- time-weighted average

mg/m® -- milligrams per cubic meter VOC -- volatile organic compound

HR/hr -- micro Roentgens per hour WISER -- Wireless Information System for Emergency Responders

NA -- not available/applicable Y w/option - yes with option; see manufacturer's instrument manual for information
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Table 7 -- Landfill (Release or Fire)

(If the Landfill is on fire, also refer to Table 3)

— Instrument Guidance ———— | Regulatory Guidance I Reference——
Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Detecti Intrinsicall PID CF .
9 . TR etection ntrinsically P Conversion 16-min : Flow Rate/
Compound Level Safe (Y/N) (Slo)] TWA IDLH 8-hr TWA 1-hr Media  Method Total
Volume
Gases
1-50,000 ppm
TVA 1000B*** (FID) Y
no response
(PID)
MIRAN SapphlRe** [ 7.5-100 ppm Y <19.5% O
Methane ) 0-100% LEL, 12.98 eV NA NA ) 7 2 NA 30 ppm 30 ppm 30 ppm NA NA NA NA NA
MultiRAE/AreaRAE Y (simple asphyxiant”)
0-30% O,
0-70% to
specification
Landtec GEM 500 0-100% Y
reading
MultiRAE/AreaRAE
CO Sensor 0-500 ppm Y
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL = 50 ppm Sample
M%if)gze Drager Tube | 22-300 ppm Y 1401ev| n~a 1P pfn’g /r‘n;'15 REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 50ppm | 200ppm | Bag, OS;)/; ID NA
Dréger Chip 5-150 ppm | N (Y w/option) TLV =25 ppm 245-05
ToxiRAE Il CO 20-500 ppm Y
GFG Inc. Micro IV | 0-2000 ppm Y
MIRAN SapphlIRe**| 4.5-250 ppm Y
MultiRAE/AreaRAE
H,S Sensor 0-100.200 v
MUltiRAE Pro H,S | 0-1000 ppm .
Sensor ext. range NA
Dréager Tube =0.2-6 ppm Y PEL = C 20 ppm, 50 ppm Silica Gel
Hydrogen Drager Chip 20.2-5 ppm | N (Y w/option) lppm=1.4 (10 mins) OSHA 0.05 L/min;
! 10.46 eV 100 0.51 0.36 0.33 0.51 0.1 Tub
Sulfide SPM 1.1-30 ppm_| N (Y wioption) € mg/m® REL = C 10 ppm (10 mins) " PR [P [P PRy PP eensy | 1008 121
MUiRAE/ATeaRAE | oo Y 33 T - e P
PID*** PP (10.6 lamp)
GFG Inc. Micro IV 0-500 ppm Y
4w« |0.5-2,000 ppm NA
TVA 10008 (PID) Y
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm Y
Drager Pac Ill 0-100 ppm Y PEL=5 MCE
Drager Tub 20.1-3 Y 1 ppm = 2.62 =>ppm 51,
Dsi'g)l(filé; rager Tube - ppm : 12.3eV NA ppm s REL =2 ppm, ST5ppm | 100 ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm | Cassette, Nég;” Lm?i:_ i:o .
Dréager Chip 20.4-10 ppm | N (Y w/option) mg/m TLV = 2 ppm, ST 5 ppm 225-9005 ’
MIRAN SapphlRe**|  6-30 ppm Y
GFG Inc. Micro IV 1-10 ppm Y
SPM 0.2-6 ppm N (Y w/option)
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Table 7 -- Landfill (Release or Fire)

(If the Landfill is on fire, also refer to Table 3)

Regulatory Guidance
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Reference——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Detection Intrinsicall PID CF .
9 a Instrument Y P Conversion i ' Flow Rate/
Compound Level Safe (Y/N) (1ISO) TWA IDLH - 1-hr Media  Method Total
Volume
Gases (continued)
. 0.5-2,500
Radalink nGill N
Alpha Passi
0.76 - == pCi/L Track _as?\;e,
(110A) Detector, n;;n;;os_uraey
Fylon ABS 1.3?3_02/5)0”_ N Accnvl?ted Lab read- | _PeMod
. _ ) arbon ab read-
Radon 0.85 - = pCill NA NA NA OSHA MPC = 100pCi/l NA NA NA NA NA NA Cannister, out Ins;arr;:ngéab,
(200A) Lucas Cell .
integrated
or Tedlar :
Bladewerx . v Bag (grab for variable
SabreAlert2 sample) periods
. 0.01 - 20,000
Durridge RAD7 DGilL Y
Drager Tube 22-50 ppm Y NA
Drager Chip 25-100 ppm | N (Y w/option)
MultiRAE/AreaRAE 0.54
ut ol 0-2000 ppm Y (106 amp) PEL = 100 ppm, C 200 ppm, Anasorb
. 1 ppm =5.37 300 ppm (5 mins) 1000 ppm NIOSH 0.01-0.2
TCE 947eV [ 144 lamp mg/m® REL = Ca ca 130 ppm | 84 ppm 77 ppm 10ppm | 100 ppm CSZ(Z:GT_(L;?e, 1022 Limin: 10 L
0.605 (10 TLV =50 ppm, ST 200 ppm
TVA 1000B** | 0.5-2000 ppm Y ppm) -
2.129 (2000
ppm)
MultiRAE/AreaRAE 0.54
PID* p-2°CUppm i (10.6 lamp)
PEL = 100 ppm, C 200 ppm, A o
10.6 lamp | 1 ppm =6.78 300 ppm 150 ppm NIOSH | 0.01-0.2
PCE " ST 0 mg/m® REL = Ca 100 ppm Ca EEAEE R ™ | 100 pem CSZEGT_(‘)‘?‘*' 1003 | L/min;3L
TVA 10008 0.5-2000 ppm Y ) - 199 TLV = 25, ST 100 ppm
(2000 ppm)
MultiRAE/AreaRAE 2
DID* 0-2000 ppm Y (106 lamp)
Dréager Tube 20.5-30 ppm Y PEL = 1 ppm, C 5 ppm
Vinyl Chioride|—2r2ge Chip__[ 20.3-10 pom | N (¥ wioption) | g gq o | 55 270 | 1pom = 2.56 4 NA | 250 ppm | 140ppm | 70pom | 1ppm | 500 pom |GG Tube,| NOSH | 005 Limin
Y MIRAN SapphiRe™| 2-20 ppm % : 2'33:1)(10 mg/m® REL = Ca PP Pp PP PP PP Soeo1 | 1007 5L
Drager Pac Il 0-100 ppm Y 4 3%‘)7 (2000 TLV =5 ppm
s |0-5-2,000 ppm ppm)
TVA 1000B (PID) Y
Particulate
Personal 0.001-400 N PEL = 15 ma/m® N5 )
DataRAM*++* mg/m® = / Jno/m (;Tfa ). Filter (tota) Osl\(l)IOOSH | 1-2 L/min
Particulate 0.001-400 NA NA NA mg/m” (respirable) NA NA NA NA | 10mgm®| NA |cCyclone+ (total)} ~(total)
DataRAM 4**+* ma/m® N TLV = 10 mg/m® (total), 3 Filter (resp) NIOSH  [1.7-2.5 L/min
9 3 mg/m? (respirable) 0600 (resp) (resp)
eBAM 0-100 mg/m N
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Table 7 -- Landfill (Release or Fire)

(If the Landfill is on fire, also refer to Table 3)

Regulatory Guidance
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I Reference——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Detection Intrinsicall PID CF .
9 1 Instrument Y IP Conversion 15-min . Flow Rate/
Compound Level Safe (Y/N) (Slo)] TWA IDLH TWA 1-hr Media  Method Total
Volume
Radiation?
Ludlum Model 192 | 0-5,000 uR/hr N 60-100 uR/hr*
Ludium Model 2241-| 0-100:000 _ 3
cpm or N 300 cpm* RADeCO o = 2500 ft
2 w/Pancake Probe - RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter soormor | 17 =1250
Radiation - Paper (2") 3
Ludlum Model 2241- 0-100,000 ft
3 w/Pancake Probe cpm or N 300 cpm*
0-200 mR/hr

*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Table 7 -- Landfill (Release or Fire)

(If the Landfill is on fire, also refer to Table 3)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels.

2 Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. [f readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

3 ACGIH TLV = 1000 ppm

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects
or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphIRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)

**pP|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
*++* Radon is unlike any other gas and does not follow the typical guidelines. Consult with a Health Physicist.

****The sensitivity of the SabreAlert is dependent on several factors including, radon background, filter type, flow rate, acute and chronic window settings, and, of course, the energy of the radioactive isotope of interest.

Acronyms:

> -- greater than or equal to

< -- less than

% -- percent

% -~ infinity

ACGIH -- American Conference of Governmental Industrial Hygienists
AEGL -- acute exposure guideline levels

C -- ceiling (concentrations that should not be exceeded during any part of work exposure)
CDC -- Centers for Disease Control and Prevention

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency

ERPG -- emergency response planning guideline

eV -- electron volt

FID -- flame ionization detector

IDLH -- immediately dangerous to life and health

IP -- ionization potential

ISO -- isobutylene

L/min -- liter per minute

LEL -- lower explosive limit

mg/m3 -- milligrams per cubic meter

HUR/hr -- micro Roentgens per hour

NA -- not available/applicable

NIOSH -- National Institute for Occupational Safety and Health
OSHA -- Occupational Safety and Health Administration

pCi/L -- picocuries per liter

PEL -- permissible exposure limit (OSHA)

PID -- photoionization detector

ppm -- parts per million

R/hr -- Roentgens per hour

rec. -- recommended

REL -- recommended exposure limit (NIOSH)

SPM -- single-point monitor

SSHASP -- site-specific health and safety plan

TEEL -- temporary emergency exposure limit

TLV -- time-limited value (ACGIH)

TWA -- time-weighted average

VOC -- volatile organic compound

WISER -- Wireless Information System for Emergency Responders
Y w/option - yes with option; see manufacturer's instrument manual for information
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Table 8 -- Magnesium (Fire)

— Instrument Guidance ———— | Regulatory Guidance I

Occupational Action Levels

Reference——

TEEL-0 ERPG-1 Air Sampling

Target

Compound*

Instrument

VOCs and Gases

Detection
Level

Intrinsically
Safe (Y/N)

Conversion

TWA

IDLH

15-min
TWA

1-hr

Media

Method

Flow Rate/
Total
Volume

UltraRAE-PID*** | 0.1-2000 ppm Y
Drager Tube 20.5-10 ppm Y NA
Drager Chip 20.2-10 ppm | N (Y w/option)
MIRAN SapphlRe**| 10-200 ppm Y
ppbRAE-PID*** | 1ppb-200ppm Y
0.53 _ PEL =1 ppm Anasorb .
i 1ppm=3.19 NIOSH | <0.2 L/min;
Benzene Mult|RAE/ﬁLeaRAE 0-2000 ppm Y 9.24 eV | (10.6 lamp) p?n o REL = 0.1 ppm, ST 1 ppm | 500 ppm 52 ppm 18 ppm 9 ppm 1 ppm 50 ppm [CSC Tube, 1501 6L :
PID 9 TLV = 10 ppm 226-01
0.5-2,000 ppm 10.6 lamp
TVA 1000B*** (PID) Y 1(()) p
1-50,000 ppm (10 ppm) -
(FID) 1.781
(2000 ppm)
MultiRAE/AreaRAE
CO Sensor 0-500 ppm Y
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL = 50 ppm Sample
M%?}?)gge Drager Tube | 22-300 ppm Y 1401ev| na |1 ppm’g /‘m;'lf’ REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 50 ppm | 200 ppm | Bag, OSZ':)'; D NA
Drager Chip 5-150 ppm | N (Y w/option) TLV =25 ppm 245-05
ToxiRAE Il CO 20-500 ppm Y
GFG Inc. Micro IV | 0-2000 ppm Y
MIRAN SapphlRe**| 4.5-250 ppm Y
MultiRAE/AreaRAE
H,S Sensor O-1Q@upm v
MUultiRAE Pro H,S | 0-1000 ppm v
Sensor ext. range NA
Drager Tube 20.2-6 ppm Y PEL = C 20 ppm, 50 ppm Silica Gel
Hydrogen Dréger Chip 20.2-5 ppm | N (Y w/option) l1ppm=1.4 (10 mins) OSHA 0.05 L/min;
! 10.46 eV 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Tube,
Sulfide SPM 1.1-30 ppm | N (Y wioption) mg/m? REL = C 10 ppm (10 mins) i g = = 'y PP sensy | 1008 12L
MURAE/AreaRAE | o " Y 3.3 ‘s AR EE
PID*** pp (10.6 lamp)
GFG Inc. Micro IV 0-500 ppm ]
0.5-2,000 ppm NA
Kkk
TVA 1000B (PID) i
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm ¢
Drager Pac Ill 0-100 ppm Y h, MCE
4 0.1- 1 ppm = 2.62 = > ppm 2
DS.UIf.lér Dr?ger Tukl)e > 0.1-3 ppm Y - 12.3 eV NA pp e REL = 2 ppm, ST 5 ppm 100 ppm 0.2 ppm 0.2 ppm 0.2 ppm 0.2 ppm 0.3 ppm | Cassette, NGIS(;H L/n?i.:' 1850 L
ioxide Drager Chip 20.4-10 ppm | N (Y w/option) mg/m TLV = 2 ppm, ST 5 ppm 225-9005 ’
MIRAN SapphIRe**|  6-30 ppm Y
GFG Inc. Micro IV 1-10 ppm Y
SPM 0.2-6 ppm N (Y w/option)
_ PEL = 3 ppm Hydrogen
-1009 1 ppm =0.82
Hydrogen MultiRAE/AreaRAE O;'%%O/Zfl' Y 15.43 eV NA PP o REL = 3 ppm 30 ppm 1 ppm 1 ppm 1 ppm 0.35 ppm NA Tube, OSHA Csl NA
2 mg/m TLV = 5 ppm 810-30

1/3



2/3

Table 8 -- Magnesium (Fire)

— Instrument Guidance ———— | Regulatory Guidance I Reference——
Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Detection  Intrinsicall PID CF .
9 1 Instrument Y Conversion 15-min . Flow Rate/
Compound Level Safe (Y/N) (1ISO) TWA IDLH TWA 1-hr Media  Method Total
Volume
Metals - as particulates
Personal 0.001-400
. DataRAM**++ mg/m® N PEL = 15 mg/m? 1.25 MCE | \iosH | 1-4 Umin;
Magnesium NA NA NA 3 750 mg/m3 NA NA NA 3 NA Cassette, !
0.001-400 TLV = 10 mg/m mg/m 225.3-01 7301 5-67 L
DataRAM 4*++* 3 N o
mg/m
Particulate
Personal 0.001-400 N PEL = 15 mg/m® (total), 5
kokk = otal), . - i
DataRAM mgim? - (rgs o Filter (total) 05’\(‘)'5’(?:30 1 2l I;/T"n
Particulate 0.001-400 NA NA NA 9 P NA NA NA NA | 10mgm®| NA | cCyclone + (o)
DataRAM 4#*+* ma/m® N TLV = 10 mg/m® (total), 3 Filter (resp) NIOSH  [1.7-2.5 L/min
9 3 mglm3 (respirable) 0600 (resp) (resp)
eBAM 0-100 mg/m N
Radiation?
Ludlum Model 192 | 0-5,000 uR/hr N 60-100 uR/hr*
Ludium Model 2241.| ©-100,000 o 3
cpm or N 300 cpm* RADeCO o= 2500 ft
2 w/Pancake Probe - RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter soormor | 17 =1250
Radiation - Paper (2") 3
Ludlum Model 2241- 0-100,000 ft
3 w/Pancake Probe cpm or N 300 cpm
0-200 mR/hr
*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Table 8 -- Magnesium (Fire)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments
and sensors and/or a gas chromatography-mass spectrometry instrument may be used.

2 standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m®) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects
or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:
http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.

http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website
http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphIRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***Parsonal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

Acronyms:

> -- greater than or equal to UR/hr -- micro Roentgens per hour

ACGIH -- American Conference of Governmental Industrial Hygienists NA -- not available/applicable

AEGL -- acute exposure guideline levels NIOSH -- National Institute for Occupational Safety and Health
C -- ceiling (concentrations that should not be exceeded during any part of work exposure) OSHA -- Occupational Safety and Health Administration

CDC -- Centers for Disease Control and Prevention PEL -- permissible exposure limit (OSHA)

CF -- conversion factor PID -- photoionization detector

CO -- carbon monoxide ppm -- parts per million

cpm -- counts per minute R/hr -- Roentgens per hour

EPA -- U.S. Environmental Protection Agency REL -- recommended exposure limit (NIOSH)

ERPG -- emergency response planning guideline SPM -- single-point monitor

eV -- electron volt SSHASP -- site-specific health and safety plan

FID -- flame ionization detector TEEL -- temporary emergency exposure limit

IDLH -- immediately dangerous to life and health TLV -- time-limited value (ACGIH)

IP -- ionization potential TWA -- time-weighted average

ISO -- isobutylene VOC -- volatile organic compound

L/min -- liter per minute WISER -- Wireless Information System for Emergency Responders

mg/m? -- milligrams per cubic meter Y w/option - yes with option; see manufacturer's instrument manual for information
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Table 9 -- Mercury (Spill or Release)

— Instrument Guidance —— | Regulatory Guidance ‘ i Reference—
Health Guidance Values* Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Detection  Intrinsicall .
9 Instrument ! s Y IP Conversion . . . 15-min . Flow Rate/
Compound Level Safe (Y/N) Residential Commercial TWA IDLH 1-hr o 1-hr Media  Method Total
Volume
0.000002-0.05
Lumex RA-915 3 N
mg/m
. 0.0001-0.1
Lumex RA-915 Light 3 N
mg/m
0.003 to 0.999 3
Jerome 431X mg/m® N PEL=C 0.1 mg/m°S Anasorb
. | o N =0. N 1.7 0.67 0.33 0.025 .15-0.
Mercury 0.0005-0.999 NA NA 0.001 mg/n; 0.003 mglm3 REL = 0.05 mglr;] S (vapor), 10 mg/m® . i : > NA C300 NIOSH 0 l; -0 25
Jerome J405 ma/m? N (1000 ng/m® | (3000 ng/m°) C 0.1 mg/m® (other) mg/m mg/m> | mg/m™ | mg/m Tube, 6009 [ L/min; 48 L
9 TLV = 0.025 mg/m® S 226-17-1A
0.00003-0.25
Jerome 471 3 N
mg/m
0.00000005-
Drager Tube 0.000002 Y
mg/m®
Radiation?
Ludlum Model 192 | 0-5,000 uR/hr N 60-100 puR/hr*
0-100,000
Ludlum Model 2241- cpm or N 300 cpm* RADeCO o= 2500 ft®
2 w/Pancake Probe - RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA NA Filter 209/501.
Radiation 0-100,000 Paper (2")
Ludlum Model 2241- 1
3 w/Pancake Probe com of f & ceT
0-200 mR/hr
*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 uR/hr or greater than 300 cpm, then stop work and consult with a
Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Notes:

For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* EPA and ATSDR Health Guidance Values

2 standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta

and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the effects are not disabling

and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m°) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects or an impaired

ability to escape.

Table 9 -- Mercury (Spill or Release)

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.
ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.

http://www.cdc.gov/niosh/npa/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website
http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

Acronyms:

> -- greater than or equal to

AEGL -- acute exposure guideline levels

ATSDR -- Agency for Toxic Substances and Disease Registry
CDC -- Centers for Disease Control and Prevention
cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency
ERPG -- emergency response planning guideline
IDLH -- immediately dangerous to life and health

IP -- ionization potential

L/min -- liter per minute

mg/m? -- milligrams per cubic meter

UR/hr -- micro Roentgens per hour

NA -- not available/applicable

NIOSH -- National Institute for Occupational Safety and Health
OSHA -- Occupational Safety and Health Administration

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)

S -- skin notation (compound may be absorbed through the skin)
SSHASP -- site-specific health and safety plan

TEEL -- temporary emergency exposure limit

TWA -- time-weighted average

WISER -- Wireless Information System for Emergency Responders
Y w/option - yes with option; see manufacturer's instrument manual for information
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Table 10 -- Oil (Spill, Release, or Fire)

— Instrument Guidance ———— | Regulatory Guidance I Reference——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling

Target i insi .
[¢] TR Detection Intrinsically P PID CF Conversion ' Elow Rate/
1-hr Media Method Total

Volume

Compound* Level Safe (Y/N) (59} TWA IDLH 8-hr 1_?_;;VT1AIH

VOCs and Gases
UltraRAE-PID*** | 0.1-2000 ppm Y
Drager Tube 20.5-10 ppm Y NA
Drager Chip 20.2-10 ppm | N (Y w/option)
MIRAN SapphlRe**| 10-200 ppm Y
ppbRAE-PID*** | 1ppb-200ppm Y
0.53 - PEL =1 ppm Anasorb .
i 1ppm=23.19 .
Benzene Mult|RAE/,iLeaRAE 0-2000 ppm Y 9.24 eV | (10.6 lamp) PP o REL = 0.1 ppm, ST 1 ppm | 500 ppm 52 ppm 18 ppm 9 ppm 1 ppm 50 ppm [CSC Tube, Nllg(;slH <0 26LI/-m|n,
PID mgim TLV = 10 ppm 226-01
0.5-2,000 ppm 10.6 lamp
TVA 1000B*** (PID) Y 1(()) p
1-50,000 ppm ( 1 ‘)7%";) .
(FID) )
(2000 ppm)
MultiRAE/AreaRAE
CO Sensor 0-500 ppm Y
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL = 50 ppm Sample
M%?::;Se Drager Tube | 22-300 ppm Y 1401ev| na |1 ppm’g /‘m;'lf’ REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 50 ppm | 200 ppm | Bag, OSZ':)/; D NA
Drager Chip 5-150 ppm | N (Y w/option) TLV =25 ppm 245-05
ToxiRAE Il CO 20-500 ppm Y
GFG Inc. Micro IV | 0-2000 ppm Y
MIRAN SapphlRe**| 4.5-250 ppm Y
MultiRAE/AreaRAE
H,S Sensor O-1Q@upm v
MultiRAE Pro H,S | 0-1000 ppm v
Sensor ext. range NA
Drager Tube 20.2-6 ppm Y PEL = C 20 ppm, 50 ppm Silica Gel
Hydrogen Dréger Chip 20.2-5 ppm | N (Y w/option) 1ppm=1.4 (10 mins) OSHA 0.05 L/min;
. 10.46 eV 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Tube,
Sulfide SPM 1.1-30 ppm | N (Y wioption) mg/m? REL = C 10 ppm (10 mins) i g = = 'y PP sensy | 1008 12L
MURAE/AreaRAE | o " Y 3.3 ‘s AR EE
PID*** pp (10.6 lamp)
GFG Inc. Micro IV 0-500 ppm ]
0.5-2,000 ppm NA
Kkk
TVA 1000B (PID) Y
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm ¢
Dréager Pac Il 0-100 ppm Y h, MCE
4 0.1- 1 ppm = 2.62 = > ppm 2
DS.UIf.lér Dre}ger Tukl)e > 0.1-3 ppm Y - 12.3 eV NA pp e REL = 2 ppm, ST 5 ppm 100 ppm 0.2 ppm 0.2 ppm 0.2 ppm 0.2 ppm 0.3 ppm | Cassette, NGIS;H L/n?i.:' 1850 L
ioxide Drager Chip 20.4-10 ppm | N (Y w/option) mg/m TLV = 2 ppm, ST 5 ppm 225-9005 ’
MIRAN SapphlRe**|  6-30 ppm Y
GFG Inc. Micro IV 1-10 ppm Y
SPM 0.2-6 ppm N (Y w/option)
PAHs - as particulates
Personal 0.001-400 N PTFE
DataRAM**+* mg/m® = 3 0.075 0.25 in;
PAHs 0 9 NA NA NA PEL = 0.2 mg/m’ gomgim® | NA NA NA A . | cassette, | NOSH | 2L/min;
0.001-400 REL = 0.1 mg/m mg/m mg/m 226-30-04 5506 480 L
DataRAM 4**** mg e N




— Instrument Guidance ————

Table 10 -- Oil (Spill, Release, or Fire)

Regulatory Guidance

2/3

I Reference——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Detection Intrinsicall PID CF .
9 2 Instrument Y P Conversion i ' Flow Rate/
Compound Level Safe (Y/N) (o)) TWA IDLH TWA 1-hr Media  Method Total
Volume
Radiation?
Ludlum Model 192 | 0-5,000 uR/hr N 60-100 uR/hr*
Ludium Model 2241-| 0-100:000 _ 3
cpm or N 300 cpm* RADeCO o= 2500 ft
2 w/Pancake Probe - RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter soormor | 17 =1250
Radiation - Paper (2") 3
Ludlum Model 2241- 0-100,000 ft
3 w/Pancake Probe cpm or N 300 cpm*
0-200 mR/hr

*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.
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Table 10 -- Oil (Spill, Release, or Fire)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.
Consult ATSDR for site-specific action levels

* Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels.

2 Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. [f readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects
or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphIRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)

**pP|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***Personal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

»**PAHs are most conservative value (anthracene, benzo(a)pyrene, chrysene, naphthalene, phenanthrene, pyrene)

Acronyms:

> -- greater than or equal to OSHA -- Occupational Safety and Health Administration

ACGIH -- American Conference of Governmental Industrial Hygienists PAH -- polyaromatic hydrocarbon

AEGL -- acute exposure guideline levels PEL -- permissible exposure limit (OSHA)

C -- ceiling (concentrations that should not be exceeded during any part of work exposure) PID -- photoionization detector

CDC -- Centers for Disease Control and Prevention ppb -- parts per billion

CF -- conversion factor ppm -- parts per million

cpm -- counts per minute R/hr -- Roentgens per hour

EPA -- U.S. Environmental Protection Agency rec. -- recommended

ERPG -- emergency response planning guideline REL -- recommended exposure limit (NIOSH)

eV -- electron volt SPM -- single-point monitor

FID -- flame ionization detector SSHASP -- site-specific health and safety plan

IDLH -- immediately dangerous to life and health ST -- short-term

IP -- ionization potential TEEL -- temporary emergency exposure limit

ISO -- isobutylene TLV -- time-limited value (ACGIH)

L/min -- liter per minute TWA -- time-weighted average

mg/m? -- milligrams per cubic meter VOC -- volatile organic compound

UR/hr -- micro Roentgens per hour WISER -- Wireless Information System for Emergency Responders
NA -- not available/applicable Y w/option - yes with option; see manufacturer's instrument manual for information

NIOSH -- National Institute for Occupational Safety and Health



Table 11 -- Pesticide or Fertilizer (Fire)

— Instrument Guidance ——

Target
Instrument

Compound®

VOCs and Gases

Detection
Level

Intrinsically
Safe (Y/N)

PID CF
(1S0)

Conversion

Health Guidance Values?

Residential

Commercial

1/4

Regulatory Guidance

Occupational Action Levels

TWA

IDLH 8-hr

I Reference—

TEEL-0 ERPG-1 Air Sampling

Flow Rate/
Total
Volume

15-min

TWA dhr

Media Method

UltraRAE-PID*** [ 0.1-2000 ppm Y
Dréger Tube 20.5-10 ppm Y NA
Drager Chip 20.2-10 ppm | N (Y w/option)
MIRAN SapphIRe**| 10-200 ppm Y
bRAE-PID*** 1ppb-200 Y
o PR 058 {1 ppm=3.19 PEL =1 ppm Anasom | yosh | <02 Limin;
Benzene | MUIRABIATGARAE | 5300 ppm v 9.24 eV | (10.6 lamp) s NA NA REL = 0.1 ppm, ST 1ppm | 500 ppm | 52ppm | 18ppm | 9ppm lppm | 50ppm |CSCTube,| oo | T
PID mg/m TLV = 10 ppm 226-01
10.6 lamp
0.5-2,000
PID) ppm 0.702 (10
TVA 10008B 1-50,000 ppm Y ppm) -
1.781 (2000
(FID)
ppm)
MultiRAE/AreaRAE
CO Sensor 0-500 ppm Y
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL =50 ppm Sample
Carbqn Dréger Tube =2-300 ppm Y 14.01 eV NA 1ppm =1.15 NA NA REL =35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* [ 27 ppm* 50 ppm | 200 ppm Bag, OSHAID NA
Monoxide = - - mg/m3 -2 245-0 209
Drager Chip 5-150 ppm | N (Y w/option) TLV =25 ppm 45-05
ToxiRAE Il CO 20-500 ppm Y
GFG Inc. Micro IV | 0-2000 ppm Y
MIRAN SapphlIRe**| 4.5-250 ppm Y
MultiRAE/AreaRAE
H,S Sensor 0-100 ppm i
MultiRAE Pro H,S | 0-1000 ppm Y
Sensor ext. range NA
Dréger Tube 20.2-6 ppm Y PEL = C 20 ppm, 50 ppm (10 Silica Gel
Hydrogen Drager Chip 20.2-5 ppm | N (Y w/option) l1ppm=14 mins) OSHA 0.05 L/min;
. 10.46 eV NA NA . 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Tube,
Sulfide SPM 1.1-30 ppm | N (Y w/option) mg/m® REL = C 10 ppm (10 mins) PP PP PP PP PP PP 262—177 1008 2L
MUIRAE/ATeaRAE [ (oo v 33 TLV =10 ppm, ST 15 ppm
PID* Ppi (10.6 lamp)
GFG Inc. Micro IV 0-500 ppm Y
ek 0.5-2,000 ppm NA
TVA 1000B (PID) Y
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm Y
Drager Pac Il 0-100 ppm Y c
= _ PEL =5 ppm MCE
. 20.1- 1 =262 5.1,
Sulfur Dioxide Drziger Tul?e < 0.1-3 pom Y - 123 eV NA ppm/ 3 NA NA REL = 2 ppm, ST 5 ppm 100 ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm [ Cassette, N;g(iH Lln?i:' :_’LL:O L
Drager Chip 20.4-10 ppm | N (Y w/option) mg/m’ TLV = 2 ppm, ST 5 ppm 225.9005 )
MIRAN SapphlRe**|  6-30 ppm Y
GFG Inc. Micro IV 1-10 ppm Y
SPM 0.2-6 ppm N (Y w/option)
Dréger Tube 0.02-15 ppm Y
Drager Chip 0.05-2 ppm | N (Y w/option)
MIRAN SapphIRe**|  0.05 ppm Y
PEL = 0.1 ppm
0.5-2000 ppm NA _ XAD-2 )
s 1 ppm = 4.05 = :
Phosgene TVA 10008 (PID) Y 11.2eVv ppm N NA NA REL=01 ppm, C0.2ppm 2 ppm 0.3 ppm* | 0.08 ppm* | 0.04ppm* [ 0.1 ppm NA Tube, OSHA 61 1 Limin;
: mg/m (15 mins) 226-117 240L
MultiRAE Pro COClI, 0-1 ppm v TLV = 0.1 ppm
Sensor
MultiRAE/AreaRAE 8.5
PID 0-200 ppm M (11.7 lamp)
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Detection
Level

Intrinsically
Safe (Y/N)

Table 11 -- Pesticide or Fertilizer (Fire)

PID CF
(1S0)

Conversion

Health Guidance Values?

Residential

Commercial

Occupational Action Levels

TWA IDLH

Regulatory Guidance

2/4

I Reference—

TEEL-0 ERPG-1 Air Sampling

Flow Rate/
Total
Volume

15-min

TWA dhr

Media Method

VOCs and Gases (continued)
Drager Tube 20.5-30 ppm Y
0.5-2000 ppm NA PEL =C 20 ppm S Anasorb
TVA 1000B*** Y 1 ppm = 3.89 y
Methy! (PID) 10.54 eV ppm =2 NA NA REL=Ca 250 PPM | 516 ppme | 67 ppm* | 67 ppm* | 1 ppm NA  |747 Tube, | OSHA | 00101
Bromide mg/m _ Ca PV2040 L/min; 3L
MUIRAE/AT€aRAE | po0 v 8.5 TLV=5ppm S 226-83
PID* PP (11.7 lamp)
- _ 3
Phosphorus | Personal 0.001-400 N PEL =0.1 mg/m . s Tenax | NiosH | 001-0.2
3 ataRAM mg/m NA NA NA NA NA REL = 0.1 mg/m 5 mg/m 3.7 ppm | 0.93 ppm | 0.47 ppm | 0.1 mg/m NA Tube, -
(elemental®) 3 226-35-03 7905 L/min; 12 L
DataRAM 4 20.5-15 ppm N TLV =0.1 mg/m
Personal 0.001-400 s
N PEL =1 mg/m MCE .
DataRAM**+* /m’ ;
Phosphorus mo/m NA NA NA NA NA REL = 3 mg/m® 250 mgim?|  NA NA NA Imgm® | 1mgm® | Cassette, | OSHAID | 1 L/min;
Pentoxide 0.001-400 3 111 480 L
DataRAM 4= N N ACGIH TLV = 1 mg/m 225-3-01
mg/m’
MultiRAE/AreaRAE
PHj, Sensor 0-5 ppm Y
MultiRAE Pro PH; | 0-1000 ppm v
Sensor ext. range
ToxiRAE 0-5 ppm Y NA
Drager Pac Il 0-10 ppm Y PEL = 0.3 ma/m’ Silica Gel
= =0.3 mg/m llica Ge
. Drager Tube 20.1-1 ppm Y 1ppm=1.39 3 NIOSH 0.01-0.2
Phosphine 9.96 eV NA NA =0. 50 ppm 2 ppm* | 0.5 ppm* | 0.25 ppm* | 0.3 ppm NA Tube, X
P Drager Chip _ |0.1-2.5 ppm or| N (Y wioption) mg/m’® REL Tﬁ\f i“g/;“ ' S/T31 ppm iy PP PP PP PP sop1ea| 6002 | Lmin;12L
GFG Inc. Micro IV | 0-10 ppm Y = Be
SPM 32-900 ppb | N (Y w/option)
MultiRAE/AreaRAE 3.9
PID** 0-200 ppm o (10.6 lamp)
ik 0.5-2000 ppm
TVA 10008 (PID) N NA
MultiRAE/AreaRAE
NO, Sensor 0-20 ppm Y
Dréger Tube 20.5-25 ppm Y
Drager Chip 0.5-25 ppm | N (Y w/option)
SPM 0.3-9 ppm N (Y w/option)
Nittogen | ToxRAEIINO, | 0-20 ppm v e || o= em PEL = C 5 ppm Moecuar | o | 002502
L — 9.75 eV 3 NA NA REL = ST 1 ppm 20 ppm 0.5 ppm 0.5 ppm 0.5 ppm 0.5 ppm 1 ppm L/min;
Dioxide Dréger Pac Il 0-50 ppm Y mg/m i Tube, 6014
TLV =3 ppm, ST 5 ppm 226-40-02 15-6L
GFG Inc. Micro IV 0-30 ppm Y -40-
ik 0.5-2000 ppm
TVA 10008 (PID) N
MultiRAE/AreaRAE 16
PID* 0-2000 ppm Y (10.6 lamp)
MultiRAE/AreaRAE
NO Sensor 0-250 ppm Y ) s PEL = 25 ppm Moslgcular os 0.025 Lmi
o . m=1. . N
Nitric Oxide | ToxRAEIINO | 0-250 ppm Y 1195evV| NA p;:n o NA NA REL = 25 ppm 100 ppm NA NA NA 0.5 ppm NA Tl'i": N;O L 4H s 2'& T'"’
Drager Pac Ill 0-100 ppm Y 9 TLV =25 ppm 226-40 ’
GFG Inc. Micro IV 0-100 ppm Y
Metals - as particulates
Personal 0.001-400 5
N PEL = 0.05 mg/
DataRAM** mg/m? ma/m s 5 MCE | NiosH | 1-4 Limin;
Lead NA NA NA NA NA REL = 0.05 mg/m 100 mg/m NA NA NA 0.05 mg/m NA Cassette,
0.001-400 3 7300 50-2000 L
DataRAM 4+ 3 N TLV = 0.05 mg/m 225-3-01
mg/m
Personal 0.001-400 N PEL = 0.005 mg/m® MCE
. DataRAM**** mg/m3 REL =Ca 9 mg/m3 0.063 0.041 0.005 NIOSH 1-3 L/min;
Cadmium NA NA NA NA NA ° NA Cassette, ’
0.001-400 TLV = 0.01 mg/m® (dust), ca [|%0mIMomd | mgm® | mom® onaor | 7048 480L
DataRAM 4+ 3 N 3 ; 5-3-01
mg/m 0.002 mg/m” (respirable)
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Table 11 -- Pesticide or Fertilizer (Fire)

— Instrument Guidance —— , Regulatory Guidance I Reference—

Health Guidance Values? Occupational Action Levels Air Sampling
Target Detection Intrinsically PID CF Flow Rate/

Instrument Conversion
Compound® Level Safe (Y/N) (519)] Residential Commercial TWA IDLH Method Total

Volume

Metals - as particulates (continued)
Personal 0.001-400 N
DataRAM*** mg/m?®
0.001-400 = 3
Arsenic | DataRAM 4=+ S N NA PR oo mam, ) 0.025 MCE | NiosH | 13 Lmin;
(inorganic 9 9.81eVv NA NA NA REL =€ 0.002mg/m"(15 | 5 mg/m NA NA NA 0es NA | Cassette, -3 Limin;
compounds) TVA 1000B*** 0.5-2000 ppm v mins) Ca mg/m 225.3-01 7900 30L
(PID) TLV = 0.01 mg/m®
MultiRAE/AreaRAE 8.5
PID™* 0-200 ppm Y (11.7 lamp)
Arsenic 0-3 mg 3 PTFE )
; = 0.025 - :
(organic Dréger Tube organic Y NA NA NA NA NA PEL =05 mg/m’ NA NA NA NA e NA Filter, Nsl(?252H 1 g GLé"E'”’
compounds) arsenic/m® TLV =0.2 mg/m mg/m 225-17-01
0.000002-0.05
Lumex RA-915 3 N
mg/m’
. 0.0001-0.1
Lumex RA-915 Light 5 N
mg/m’
0.003 to 0.999 3
Jerome 431X mg/m3 N PEL=C 0.1 mg/m”S Anasorb
REL =0.05 mg/m3 S (vapor), 0.67 0.33 0.025 C300 NIOSH 0.15-0.25
. -0. NA NA NA 3 3 G (1. d NA N
Mercury Jerome J405 0.0005 03999 N 1000 ng/m 3000 ng/m coi mg/m3 (other) 10 mg/m° [ 1.7 mg/m mg/mg* mg/mg* mg/mg* Tube, 6009 L/min; 48 L
mg/m TLV = 0.025 mgim® S 226-17-1A
0.00003-0.25 i
Jerome 471 3 N
mg/m’
0.00000005-
Drager Tube 0.000002 Y
mg/m®
Particulate
Personal 0.001-400 .
N = .
DataRAM#= mgim® PEL /153mg/m_ (tbc:tal), 5 Filter (total) OSI\CI)I(?SH | 1-2 L/min
Particulate 0.001-400 NA NA NA NA NA mg/m” (respirable) NA NA NA NA | 10mgm®| NA | Cyclone+ (tota)] ~ (total)
DataRAM 4+ N N TLV = 10 mg/m® (total), 3 Fil NIOSH  (1.7-2.5 L/min
mg/m e ier (esp)l 9600 (resp)|  (resp)
g mg/m? (respirable) P.
eBAM 0-100 mg/m N
Radiation®
Ludlum Model 192 [ 0-5,000 pR/hr N 60-100 pR/hr*
0-100,000 cpm
Ludlum Model 2241- or N 300 cpm* RADECO - = 2500 2
2 w/Pancake Probe N RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA NA NA Filter 209/501 | 1y =1250
Radiation N Paper (2") 3
Ludlum Model 2241-|%-100:000 cpm ft
3 w/Pancake Probe or N 300 cpm*
0-200 mR/hr
*These are not TWA(s). Normal gamma radiation background is from 5-20 pR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 uR/hr or greater than 300 cpm, then stop work and consult with a Health
Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.
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Table 11 -- Pesticide or Fertilizer (Fire)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Dréager tubes and chips can be used. In addition, single-gas instruments and sensors and/or a gas
chromatography-mass spectrometry instrument may be used.

2 EPA and ATSDR Health Guidance Values

® Emits irritating oxides of phosphorus, may re-ignite upon exposure to air

4 Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta and Gamma,
but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the effects are not disabling and are
transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m®) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.
TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.
ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:
http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.

http://www.cdc.gov/niosh/npa/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website
http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphlRe has problems with complex mixtures (e.qg.; distinguishing benzene from gasoline vapor)

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***pPersonal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

Acronyms:

> -- greater than or equal to NIOSH -- National Institute for Occupational Safety and Health
ACGIH -- American Conference of Governmental Industrial Hygienists OSHA -- Occupational Safety and Health Administration

AEGL -- acute exposure guideline levels PEL -- permissible exposure limit (OSHA)

C -- ceiling (concentrations that should not be exceeded during any part of work exposure) PID -- photoionization detector

CDC -- Centers for Disease Control and Prevention ppb -- parts per billion

CF -- conversion factor ppm -- parts per million

cpm -- counts per minute R/hr -- Roentgens per hour

EPA -- U.S. Environmental Protection Agency rec. -- recommended

ERPG -- emergency response planning guideline REL -- recommended exposure limit (NIOSH)

eV -- electron volt SPM -- single-point monitor

FID -- flame ionization detector SSHASP -- site-specific health and safety plan

IDLH -- immediately dangerous to life and health ST -- short term

IP -- ionization potential TEEL -- temporary emergency exposure limit

ISO -- isobutylene TLV -- time-limited value (ACGIH)

L/min -- liter per minute TWA -- time-weighted average

m? - cubic meter VOC -- volatile organic compound

mg/m® -- milligrams per cubic meter WISER -- Wireless Information System for Emergency Responders
HR/hr -- micro Roentgens per hour Y w/option - yes with option; see manufacturer's instrument manual for information

NA -- not available/applicable



Table 12 -- Phosphorus (Spill, Release, or Fire)

— Instrument Guidance ———— |

Regulatory Guidance I Reference——

Target

Compound*

Instrument

Detection
Level

Phosphorus Compounds and Gases

Intrinsically
Safe (Y/N)

IP

PID CF
(1SO)

Conversion

Occupational Action Levels

TWA

IDLH

8-hr

TEEL-0

15-min
TWA

ERPG-1

1-hr

Media

Air Sampling

Flow Rate/
Total
Volume

Method

Phosphorus Personal 0.001-400 N PEL = 0.1 mg/m® Tenax NIOSH 0.01-0.2
3 DataRAM***+ mg/m? NA NA NA REL = 0.1 mg/m® 5mg/m® | 3.7ppm | 0.93 ppm | 0.47 ppm | 0.1 mg/m® NA Tube, o
(elemental”) 3 296-35.03 7905 L/min; 12 L
DataRAM 4+ | 20.5-15 ppm N TLV = 0.1 mg/m -35-
MultiRAE/AreaRAE 0-2000 ppm v
PID**
Tenax .
0.05 ;
Red 0.5-2,000 ppm 1049eV| NA NA NA NA 3.7ppm | 0.93 ppm | 0.47 ppm 5 loamgm| Tube, | MOSH | 0.2Lmin;
Phosphorus (PID) mg/m 7905 12L
TVA 1000B*** Y 226-35-03
1-50,000 ppm
(FID)
Personal 0.001-400 N PEL = 1 mg/m® MCE
Phosphorus DataRAM**** mg/m® - s 5 3 3 OSHAID | 1 L/min;
X NA NA NA = NA NA NA C 1t !
Pentoxide 0.001-400 REL = 3 mg/m , 250 mg/m 1 mg/m 1 mg/m assette, 111 480 L
DataRAM 4+ N N ACGIH TLV = 1 mg/m 225-3-01
mg/m
UltraRAE-PID*** | 0.1-2000 ppm Y
Dréager Tube 20.5-10 ppm Y NA
Dréger Chip 20.2-10 ppm | N (Y w/option)
MIRAN SapphlRe**| 10-200 ppm Y
ppbRAE-PID*** | 1ppb-200ppm Y
0.53 _ PEL =1 ppm Anasorb .
; 1 ppm =3.19 .
Benzene M“"'RAE//;\:S’"RAE 0-2000 ppm Y 9.24 eV | (10.6 lamp) p‘:n e REL = 0.1 ppm, ST 1 ppm | 500 ppm | 52ppm | 18ppm | 9 ppm 1ppm | 50ppm [CSC Tube, NllgOSlH <0 26L£m|n,
PID 9 TLV = 10 ppm 226-01
0.5-2,000 ppm L0:gglamo
(PID) 0.702
TVA 1000B 1-50,000 ppm Y (10 ppm) -
1.781 (2000
(FID)
ppm)
MultiRAE/AreaRAE
CO Sensor 0530 R v
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL = 50 ppm Sample
M%if)gze Drager Tube | 22-300 ppm Y 1otev| n~a 1P pfn’; /r‘n;'ls REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 50 ppm | 200 ppm | Bag, OS;;; ID NA
Dréger Chip 5-150 ppm | N (Y w/option) TLV =25 ppm 245-05
ToxiRAE Il CO 20-500 ppm N
GFG Inc. Micro IV | 0-2000 ppm Y
MIRAN SapphlRe**| 4.5-250 ppm Y
MultiRAE/AreaRAE
H,S Sensor 0-100 ppm o
MultiRAE Pro H,S | 0-1000 ppm v
Sensor ext. range NA
Dréger Tube 20.2-6 ppm Y PEL = C 20 ppm, 50 ppm Silica Gel
Hydrogen Dréager Chip 20.2-5 ppm | N (Y w/option) lppm=1.4 (10 mins) OSHA 0.05 L/min;
X 10.46 eV 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Tube,
Sulfide SPM 1.1-30 ppm | N (Y wioption) mg/m? REL = C 10 ppm (10 mins) pp pp pp pp pp pp seosy | 1008 2L
MUiRAE/ATeaRAE | oo N 3.3 TLV'= 10 ppm, ST 15 ppm
PID*** PP (10.6 lamp)
GFG Inc. Micro IV 0-500 ppm Y
4« |0.5-2,000 ppm NA
TVA 1000B (PID) Y
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Reference——

Air Sampling
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Occupational Action Levels TEEL-0
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Target

Compound*

Instrument

Detection
Level

Intrinsically
Safe (Y/N)

Phosphorus Compounds and Gases (continued)

Conversion

TWA

IDLH

15-min
TWA

1-hr

Media

Method

Flow Rate/
Total
Volume

MultiRAE/AreaRAE

SO, Sensor 0-20 ppm Y
Drager Pac Il 0-100 ppm Y - VCE
4 0.1- 1 ppm = 2.62 = > ppm 2
DS.UIf.lér Dr?ger Tukl)e > 0.1-3 ppm Y - 12.3eV NA Pp e REL =2 ppm, ST 5 ppm 100 ppm | 0.2 ppm 0.2 ppm 0.2 ppm 0.2 ppm 0.3 ppm | Cassette, Nég(iH L/n?i.:' 1850 L
ioxide Drager Chip 20.4-10 ppm | N (Y w/option) mg/m TLV = 2 ppm, ST 5 ppm 225-9005 ’
MIRAN SapphlRe**|  6-30 ppm Y
GFG Inc. Micro IV 1-10 ppm Y
SPM 0.2-6 ppm N (Y w/option)
Particulate
Personal 0.001-400 N PEL = 15 ma/m® 5 )
DataRAM**** mg/m3 = ; 3mg m (total), Filter (total) NIOSH 1-2 L/min
Particulate 0.001-400 NA NA NA mg/m” (respirable) NA NA NA NA | 10mgm®| NA | Cyclone +|0°00 0tah| - (totah
DataRAM 4**+* ma/m® N TLV = 10 mg/m® (total), 3 Filter (resp) NIOSH  [1.7-2.5 L/min
g 5 mg/m? (respirable) 0600 (resp) (resp)
eBAM 0-100 mg/m N
Radiation?
Ludlum Model 192 [ 0-5,000 uR/hr N 60-100 pR/hr*
Ludlum Model 2241- 030[2,2?0 N 300 com*
2 w/Pancake Probe P P RAPECO RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter 20ors01 | 17 =1250
Radiation : Paper (2) e
Ludlum Model 2241- 0-100,000
3 w/Pancake Probe Shm-or N 0
0-200 mR/hr

*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.
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Table 12 -- Phosphorus (Spill, Release, or Fire)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments
and sensors and/or a gas chromatography-mass spectrometry instrument may be used.

2 standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

3 Emits irritating oxides of phosphorus, may re-ignite upon exposure to air

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m®) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects
or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:
http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.

http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website
http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphIRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***Parsonal DataRAMs/DataRAMSs are non-specific detectors and cannot differentiate between particulates

Acronyms:

> -- greater than or equal to UR/hr -- micro Roentgens per hour

ACGIH -- American Conference of Governmental Industrial Hygienists NA -- not available/applicable

AEGL -- acute exposure guideline levels NIOSH -- National Institute for Occupational Safety and Health
C -- ceiling (concentrations that should not be exceeded during any part of work exposure) OSHA -- Occupational Safety and Health Administration

CDC -- Centers for Disease Control and Prevention
CF -- conversion factor

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency
ERPG -- emergency response planning guideline
eV -- electron volt

FID -- flame ionization detector

IC -- ion chromatography

IDLH -- immediately dangerous to life and health
IP -- ionization potential

ISO -- isobutylene

L/min -- liter per minute

mg/m? -- milligrams per cubic meter

pg/cm? -- micrograms per square centimeter

PEL -- permissible exposure limit (OSHA)

PID -- photoionization detector

ppb -- parts per billion

ppm -- parts per million

R/hr -- Roentgens per hour

rec. -- recommended

REL -- recommended exposure limit (NIOSH)

SPM -- single-point monitor

SSHASP -- site-specific health and safety plan

TEEL -- temporary emergency exposure limit

TLV -- time-limited value (ACGIH)

TWA -- time-weighted average

WISER -- Wireless Information System for Emergency Responders
Y w/option - yes with option; see manufacturer's instrument manual for information



Table 13 -- Tire Fire

(Also can be used for Auto Fluff Fire)
— Instrument Guidance ———— | Regulatory Guidance I Reference——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling

Target i insi
[¢] " Detection  Intrinsically P PID CF Conversion 15.min Elow Rate/

Compound* Level Safe (Y/N) (Elo) TWA IDLH 1-hr Media Method  Total

TWA

Volume

VOCs and Gases
UltraRAE-PID*** | 0.1-2000 ppm Y
Dréager Tube 20.5-10 ppm Y NA
Dréger Chip 20.2-10 ppm | N (Y w/option)
MIRAN SapphlRe**| 10-200 ppm Y
ppbRAE-PID*** | 1ppb-200ppm Y
0.53 - PEL =1 ppm Anasorb .
i 1 ppm = 3.19 .
Benzene M“"'RAE//;\:faRAE 0-2000 ppm Y 9.24 eV | (10.6 lamp) p?n e REL = 0.1 ppm, ST 1 ppm | 500 ppm | 52ppm | 18 ppm 9 ppm 1 ppm 50 ppm |CSC Tube, N]{g(JSlH <0 26Lll_m|n,
PID 9 TLV = 10 ppm 226-01
0.5-2,000 ppm 1%67'82‘”
(PID) :
TVA 1000B**+ Y 10 ppm) -
1-50,000 ppm 1( 78?)(2())00
(FID) : ppm)
MultiRAE/AreaRAE
CO Sensor 0-500 ppm Y
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL = 50 ppm Sample
M%if)gg s Drager Tube | 22-300 ppm Y 1401ev| n~a 1! pfn’g /r‘n;'ls REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 50ppm | 200ppm | Bag, Os;(')/; ID NA
Dréger Chip 5-150 ppm | N (Y w/option) TLV =25 ppm 245-05
ToxiRAE Il CO 20-500 ppm Y
GFG Inc. Micro IV | 0-2000 ppm Y
MIRAN SapphiRe**| 4.5-250 ppm Y
MultiRAE/AreaRAE
H,S Sensor 0-100 ppm v
MUItiRAE Pro H,S | 0-1000 ppm v
Sensor ext. range NA
Dréager Tube 20.2-6 ppm Y PEL = C 20 ppm, 50 ppm (10 silica Gel
Hydrogen Drager Chip 20.2-5 ppm | N (Y w/option) lppm=14 mins) OSHA | 0.05 L/min;
X 10.46 eV | 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Tube,
Sulfide SPM 1.1-30 ppm_| N (Y wioption) mg/m? REL = C 10 ppm (10 mins) pp pp pp pp pp pp oeos | 1008 120
MUIIRAE/AreaRAE 33 = EEERST ogh
PID*** 0-2000 ppm A (10.6 lamp)
GFG Inc. Micro IV 0-500 ppm Y
4w« |0.5-2,000 ppm NA
TVA 1000B (PID) P
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm Y
Drager Pac Ill 0-100 ppm Y PEL=5 MCE
Drager Tub 20.1-3 Y 1 ppm = 2.62 =>ppm 51,
Sulfur rager ube ppm : 12.3eV NA ppm = £ REL =2 ppm, ST5ppm | 100ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3ppm | cassette, | MOSH | 0515
Dioxide Dréager Chip 20.4-10 ppm | N (Y w/option) mg/m TLV = 2 ppm, ST 5 ppm 225.9005 | 6004 [L/min; 180 L
MIRAN SapphlRe**|  6-30 ppm Y
GFG Inc. Micro IV 1-10 ppm Y
SPM 0.2-6 ppm N (Y w/option)
PAHs - as particulates
Personal 0.001-400 N e
DataRAM**** mg/m® = 3 0.075 0.25 in;
PAHg#r 9 NA NA NA PEL =0.2 mg/m’ 8omgim®*| NA NA NA 3 , | cassete, | NOSH | 2L/min;
0.001-400 REL = 0.1 mg/m mg/m mg/m 226-30-04 5506 480 L
DataRAM 4*+*x mg/m3 N -oU-
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Table 13 -- Tire Fire

(Also can be used for Auto Fluff Fire)

— Instrument Guidance ———— | Regulatory Guidance I Reference——
Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target i insi
g . " Detection  Intrinsically PID CF Conversion 15.min : Elow Rate/
Compound Level Safe (Y/N) (1sO) TWA IDLH o 1-hr Media  Method Total
Volume
Metals - as particulates
Personal 0.001-400 N PEL = 0.05 mg/m’® MCE
DataRAM**+ mg/m® e 0.05 - in;
Lead 9 NA NA NA REL=005mg/m®  [100mg/m®|  NA NA NA , NA | Cassette, | MOSH | 14 Limin;
0.001-400 3 mg/m 7300 50-2000 L
DataRAM 4+ 3 N TLV = 0.05 mg/m 225-3-01
mg/m
Particulate
Personal 0.001-400 N PEL = 15 ma/m® N5 )
DataRAM**** mg/m3 = ; 3mg m (LTta)r Filter (total) 05’\(I)|OOSH I 1-2 L/min
Particulate 0.001-400 NA NA NA mg/m” (respirable) NA NA NA NA | 10mgm®| NA |cCyclone+ (totah| -~ (totah)
DataRAM 4**+* ma/m® N TLV = 10 mg/m® (total), 3 Filter (resp) NIOSH  [1.7-2.5 L/min
g 5 mg/m? (respirable) 0600 (resp) (resp)
eBAM 0-100 mg/m N
Radiation?
Ludlum Model 192 | 0-5,000 uR/hr N 60-100 pR/hr*
0-100,000
Ludlum Model 2241- cpm or N 300 cpm* RADeCO o = 2500 ft*
2 w/Pancake Probe - RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter 20ors01 | 17 =1250
Radiation ; Paper (2) 3
Ludlum Model 2241- 0-100,000 ft
3 w/Pancake Probe cpm or N 300 cpm
0-200 mR/hr
*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Table 13 -- Tire Fire

(Also can be used for Auto Fluff Fire)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments
and sensors and/or a gas chromatography-mass spectrometry instrument may be used.

2 standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m®) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects
or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:
http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.

http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website
http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphIRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***Parsonal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

*»*PAHs are most conservative value (anthracene, benzo(a)pyrene, chrysene, naphthalene, phenanthrene, pyrene)

Acronyms:

> -- greater than or equal to NIOSH -- National Institute for Occupational Safety and Health
ACGIH -- American Conference of Governmental Industrial Hygienists OSHA -- Occupational Safety and Health Administration
AEGL -- acute exposure guideline levels PAH -- polyaromatic hydrocarbon

CDC -- Centers for Disease Control and Prevention PEL -- permissible exposure limit (OSHA)

CF -- conversion factor PID -- photoionization detector

cpm -- counts per minute ppm -- parts per million

EPA -- U.S. Environmental Protection Agency R/hr -- Roentgens per hour

ERPG -- emergency response planning guideline rec. -- recommended

eV -- electron volt REL -- recommended exposure limit (NIOSH)

FID -- flame ionization detector SPM -- single-point monitor

IDLH -- immediately dangerous to life and health SSHASP -- site-specific health and safety plan

IP -- ionization potential TEEL -- temporary emergency exposure limit

ISO -- isobutylene TLV -- time-limited value (ACGIH)

L/min -- liter per minute TWA -- time-weighted average

mg/m? -- milligrams per cubic meter VOC -- volatile organic compound

UR/hr -- micro Roentgens per hour WISER -- Wireless Information System for Emergency Responders

NA -- not available/applicable Y w/option - yes with option; see manufacturer's instrument manual for information

3/3



Table 14 -- Wood-Treating Facility (Spill or Release)

— Instrument Guidance | | Regulatory Guidance | Reference ——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling

Target Detection  Intrinsically Flow Rate/

Instrument Conversion 15-min

Compound* Level Safe (Y/N) TWA IDLH 8-hr 1-hr Media  Method Total

TWA Volume

VOCs and Gases
AreaRAE HCI
Sensor 2-15 ppm Y
drochion MUKIRSI/;\;:]SZ:O HCI 0-15 ppm v
rochloric .
g Acid Drager Tube >1-10 ppm Y 1 ppm = 1.49 PEL =C 5 ppm SilicaGel | \iosh | 02-05
— - - 12.74 eV NA 3 REL = C 5 ppm 50 ppm 1.8 ppm 1.8 ppm 1.8 ppm 0.5 ppm NA Tube, o
(Hydrogen Dréger Chip 21-25 ppm | N (Y w/option) mg/m _ 7903 | L/min; 48 L
. TLV = C 5 ppm 226-10-03
Chloride) pH Paper NA v
SPM 0.5-15 ppm | N (Y w/option)
Drager Pac Ill 0-30 ppm Y
GFG Inc. Micro IV 0-30 ppm Y
Drager Tube 21-50 ppm Y PEL = 2 ppm Silica Gel
1 ppm =2.58 N -
Nitric Acid pH Paper NA Y 11.95eV NA PP I REL = 2 ppm, ST 4 ppm 25 ppm | 0.53 ppm | 0.53 ppm | 0.53 ppm | 0.53 ppm 1 ppm Tube, N;g(;SSH Llr?{;'oz.lg L
- mgim TLV = 2 ppm, ST 4 ppm 226-10-03 '
SPM 0.2-6 ppm N (Y w/option)
Drager Tube - N Y
g 1-5 mg/m PEL = 1 mg/m® Silica Gel NIOSH 0.2-05
Sulfuric Acid pH Paper NA Y 12.4 eV NA NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m®| 0.2 mg/m*®| 0.2 mg/m*®| 0.2 mg/m*®| 2 mg/m® | Tube, 7003 Ljmin: 48 L
_ 3 3 226-10-03 '
SPM 26-750 ppb | N (Y wloption) TLV =1 mg/m’, ST 3 mg/m
MultiRAE/AreaRAE
HCN Sensor 0-100 ppm Y
MultiRAE Pro HCN
) Sensor 0535k Y
HYdrA(\Jé)izan'C Dréager Tube 2-30 ppm Y =TT PEL = 10 ppm S Soda Lime NIoSH 0.05-0.2
Dréger Chip 2-50 ppm N (Y w/option) | 13.6 eV NA 3 REL = ST 4.7 ppm S 50 ppm 2.0 ppm 1.3 ppm 1 ppm 1.9 ppm NA Tube, L/min;
(Hydrogen B TLV = C 10 ppm S 226.28 | 0010 290 L
Cyanide) pH Paper NA Y pp
ToxiRAE Il HCN 0-100 ppm Y
SPM 1.1-30 ppm | N (Y w/option)
Drager Pac Ill 0-50 ppm Y
GFG Inc. Micro IV 0-50 ppm Y
MultiRAE/AreaRAE 0.42
IO+ 0-2000 ppm X (10.6 lamp)
0.5-2.000 1ppm =524 | REL =10 ppm ST, 15 ppm Sorbent |\ 5sH | 0.02 Lmin;
Naphthalene -0-£,000 ppm 8.12 eV = o ' 250 ppm NA NA NA 10 ppm | 15 ppm* Tube, ’
. (PID) mg/m PEL = 10 ppm 226110 1501 0L
TVA 10008 1-50,000 ppm Y NA
(FID)
PAHs - as particulates
Personal 0.001-400
DataRAM**** mg/m?® N PEL = 0.2 mg/im® 0.075 0.25 PTFE NIOSH 2 L/min;
PAHg* NA NA NA 3 80 mg/m3 NA NA NA 3 3 Cassette, !
0.001-400 REL = 0.1 mg/m mg/m mg/m™* 226-30-04 5506 480 L
DataRAM 4**** 3 N
mg/m
Pentachlorophenol and Dioxin-Furans - as particulates
Personal 0.001-400 N N
DataRAM**+* mg/m® - 3 yrene ! .
Pentachloro 9 NA NA NA PEL = 0.5 mg/m 25mgim®|  NA NA NA | 0.5mgm?| 2 mgm® | Cassette, | NOSH | 051 L/min;
phenol 0.001-400 REL = 0.5 mg/m®S 295.3LF 5512 480 L
DataRAM 4**** mg i N
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Table 14 -- Wood-Treating Facility (Spill or Release)

— Instrument Guidance | | Regulatory Guidance | Reference ——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Detection Intrinsically PID CF Flow Rate/

Instrument IP Conversion -mi
Compound® Level Safe (Y/N) (Ee) TWA IDLH 1Smin e Media  Method  Total

TWA Volume

Pentachlorophenol and Dioxin-Furans - as particulates (continued)
Personal 0.001-400 N
o DataRAM**+ mg/m® 1E-8 0.0015 - -
Dioxin-Furan 9 NA NA NA NA NA NA NA NA 3 3 PUF. Tube | EPATO 225 ,280
0.001-400 mg/m mg/m?> Filter 9A L/min; NA
DataRAM 4+ 3 N
mg/m
Metals - as particulates
Personal 0.001-400 N
DataRAM*** mg/m®
0.001-400
DataRAM 4+ 3 N NA .
) mg/m PEL = 0.01 mg/m
AISENIC Iy iRAE/AreaRAE REL = C 0.002 mg/m® | 5mg/m® 0.025 MCE | NiosH | 1-3 Umin:
(inorganic 0-2000 ppm Y 9.81 eV NA =~ 0002 mg 9 NA NA NA e NA Cassette, '
PID** (15 mins) Ca mg/m 7900 30L
compounds) 3 225-3-01
0.5-2,000 ppm TLV =0.01 mg/m
(PID)
kkk
TVA 10008 1-50,000 ppm Y NA
(FID)
Arsenic 0-3mg 3 PTFE )
) = 0.025 - ;
(organic Drager Tube organic Y NA NA NA PEL =0.5 mg/m NA NA NA NA e NA Filter, NslgzszH 1 gé‘g’i‘”’
compounds) arsenic/m® TLV =0.2 mg/m mgim 225-17-01
- 3
Personal 0.001-400 N PEL = 0.1/mg/m (fume), 1
DataRAM**** mg/m? mg/m /(d”ft) MCE i
Copper NA NA NA REL = 0.1 m? m” (fume), 1 100 mg/m? NA NA NA 1 mg/m® NA Cassette, NIOSH | 1-3 L/min;
0.001-400 mg/m” (dust) oo a0l | 7020 480 L
DataRAM 4** 'm ol N TLV = 0.2 mg/m® (fume), 1
9 mg/m3 (dust, mist)
Personal 0.001-400 N PEL = 0,005 mg/m” VG
i DataRAM**# ma/m® =0, _ N
Chromium J NA NA NA REL = 0.001 mg/m® 15mg/m® | NA NA NA NA NA | Cassette, | MOSH | 1-4L/min;
(2 0.001-400 4 7600 240 L
DataRAM 4+ k N TLV = 0.05 mg/m 225-802
mg/m
Personal 0.001-400 4 = _E - mg/m3 MCE
DataRAM**** mg/m® ™ 0.05 - in;
Lead 9 NA NA NA REL=0.05mgm®  [100mgim®|  NA NA NA : NA | Cassette, | MOSH | 14 L/min;
0.001-400 d mg/m soma01 | 7300 50-2000 L
DataRAM 4** 3 N TLV = 0.05 mg/m -3-
mg/m
Particulate
Personal 0.001-400 " ey BN )
DataRAM | mgm’ +_* WL Fite (ota)| (o7 | 12 Lmin
Particulate 0.001-400 NA NA NA 9 = NA NA NA NA | 10mgm®| NA | Cyclone+ fota)
DataRAM 4#*+* ma/m® N TLV = 10 mg/m® (total), 3 Filter (resp) NIOSH  [1.7-2.5 L/min
9 3 mglm3 (respirable) 0600 (resp) (resp)
eBAM 0-100 mg/m N
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Table 14 -- Wood-Treating Facility (Spill or Release)

— Instrument Guidance | | Regulatory Guidance | Reference ——
Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target i insi
[¢] ) " Detection  Intrinsically P PID CF Conversion 15.min : Elow Rate/
Compound Level Safe (Y/N) (1SO) TWA IDLH 8-hr o 1-hr Media  Method Total
Volume
Radiation?
Ludlum Model 192 | 0-5,000 uR/hr N 60-100 pR/hr*
0-100,000
Ludlum Model 2241- cpm or N 300 cpm* RADeCO o = 2500 ft*
2 w/Pancake Probe : RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter 20ors01 | 17 =1250
Radiation ; Paper (2") 3
Ludlum Model 2241- 0-100,000 ft
3 w/Pancake Probe cpm or N 300 cpm
0-200 mR/hr
*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Table 14 -- Wood-Treating Facility (Spill or Release)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments
and sensors and/or a gas chromatography-mass spectrometry instrument may be used.

2 standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m®) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects
or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value

Data on tables are from the following sources:

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*PAC-1--There are no ERPG-1 for this compound

*MIRAN SapphIRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)

***P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***Parsonal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

*»*PAHs are most conservative value (anthracene, benzo(a)pyrene, chrysene, naphthalene, phenanthrene, pyrene)

Acronyms:

> -- greater than or equal to

ACGIH -- American Conference of Governmental Industrial Hygienists
AEGL -- acute exposure guideline levels

C -- ceiling (concentrations that should not be exceeded during any part of work exposure)
CDC -- Centers for Disease Control and Prevention

CF -- conversion factor

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency

ERPG -- emergency response planning guideline

eV -- electron volt

FID -- flame ionization detector

IDLH -- immediately dangerous to life and health

IP -- ionization potential

ISO -- isobutylene

L/min -- liter per minute

mg/m? -- milligrams per cubic meter

UR/hr -- micro Roentgens per hour

NA -- not available/applicable

NIOSH -- National Institute for Occupational Safety and Health
OSHA -- Occupational Safety and Health Administration

PEL -- permissible exposure limit (OSHA)

PID -- photoionization detector

ppb -- parts per billion

ppm -- parts per million

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)

S -- skin notation (compound may be absorbed through the skin)
SPM -- single-point monitor

SSHASP -- site-specific health and safety plan

TEEL -- temporary emergency exposure limit

TLV -- time-limited value (ACGIH)

TWA -- time-weighted average

WISER -- Wireless Information System for Emergency Responders
Y w/option - yes with option; see manufacturer's instrument manual for information
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Table 15 -- Volcano

— Instrument Guidance ———— |

Regulatory Guidance I

Occupational Action Levels

Reference——

TEEL-0 ERPG-1 Air Sampling

Target Detection

Level

Intrinsically
Safe (Y/N)

PID CF
(1SO)

Instrument P Flow Rate/

Total

Conversion 15-min

Compound*

TWA IDLH 1-hr Media Method

VOCs and Gases

TWA

Volume

MultiRAE/AreaRAE
CO Sensor 0-500 ppm Y
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL = 50 ppm Sample
M%?}?)gge Drager Tube | 22-300 ppm Y 1401ev| n~a |1 ppm’g /‘m;'lf’ REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 50 ppm | 200 ppm | Bag, OSZ':)'; ID NA
Drager Chip 5-150 ppm | N (Y w/option) TLV =25 ppm 245-05
ToxiRAE Il CO 20-500 ppm Y
GFG Inc. Micro IV | 0-2000 ppm Y
MIRAN SapphlRe**| 4.5-250 ppm Y
Drager Pac Ill 0-5% Vol. Y PEL = 5000 ST 30.000
= ppm, '
u ppm Carbon
Dréager Tube 2-12% Vol. Y o
1 m=1.8 = -
Cgrbpn 13.77 eV NA pp ; REL = 5000 ppm, ST 30,000 | 40,000 NA NA NA 5000 ppm NA Dioxide NA 0.0_2 .0.1
Dioxide . ) 200-25,000 . mg/m ppm ppm Tube, L/min; NA
Drager Chip ppm N (Y wioption) TLV = 5000 ppm, ST 30,000 800-01381
ppm
MIRAN SapphlRe**| 7.5-2000 ppm Y
MultiRAE/AreaRAE
H,S Sensor 0-100 ppm Y
MUultiRAE Pro H,S | 0-1000 ppm v
Sensor ext. range NA
Dréager Tube 20.2-6 ppm Y PEL = C 20 ppm, 50 ppm (10 N el
Hydrogen Dréger Chip 20.2-5 ppm [ N (Y w/option) 1ppm=1.4 mins) OSHA 0.05 L/min;
. 10.46 eV . 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Tube,
Sulfide SPM 1.1-30 ppm | N (Y wioption) mg/m? REL = C 10 ppm (10 mins) = E S = v PP eeasy | 1008 12L
MURAE/AreaRAE | oo N 33 R
PID* e (10.6 lamp)
GFG Inc. Micro IV 0-500 ppm Y
0.5-2,000 ppm NA
kkk
TVA 1000B (PID) Y
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm b/
Drager Pac Il 0-100 ppm i ne MCE
4 0.1- 1 ppm = 2.62 = SPD 2
S‘ulf‘ur Dre}ger Tukl)e 0.1-3 ppm A/ - 12.3 eV NA pp 3 REL = 2 ppm, ST 5 ppm 100 ppm | 0.2 ppm 0.2 ppm 0.2 ppm 0.2 ppm 0.3 ppm | Cassette, NIOSH 05 15
Dioxide Dréger Chip 20.4-10 ppm | N (Y w/option) mg/m TLV = 2 ppm, ST 5 ppm 225-9005 6004 L/min; 180 L
MIRAN SapphlRe**|  6-30 ppm Y
GFG Inc. Micro IV 1-10 ppm Y
SPM 0.2-6 ppm N (Y w/option)
Particulate
Personal 0.001-400
N = 3 .
DataRAM#*+ mg/m® PELm ;Lri;zglsn:r;;:)ﬂ) = Filter (total) 05’\(I)I(Jo(?o|;|al) 12U ’ln'”
Particulate 0.001-400 NA NA NA 9 P NA NA NA NA | 10mgm®| NA | Cyclone + fotal)
DataRAM 4**+* ma/m® N TLV = 10 mg/m° (total), 3 Filter (resp) NIOSH  [1.7-2.5 L/min
g 5 mg/m? (respirable) 0600 (resp) (resp)
eBAM 0-100 mg/m N
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Table 15 -- Volcano

Regulatory Guidance I Reference——

Air Sampling

— Instrument Guidance ———— |

Occupational Action Levels TEEL-0 ERPG-1

Target i insi
[¢] ) " Detection Intrinsically P PID CF Conversion 15.min : Elow Rate/
Compound Level Safe (Y/N) (1SO) TWA IDLH o 1-hr Media  Method Total
Volume
Radiation?
Ludlum Model 192 | 0-5,000 uR/hr N 60-100 pR/hr*
0-100,000
Ludlum Model 2241- cpm or N 300 cpm* RADeCO o = 2500 ft*
2 w/Pancake Probe - RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter 20ors01 | 17 =1250
Radiation ; Paper (2") 3
Ludlum Model 2241- 0-100,000 ft
3 w/Pancake Probe cpm or N 300 cpm
0-200 mR/hr
*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Table 15 -- Volcano

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments
and sensors and/or a gas chromatography-mass spectrometry instrument may be used.

2 standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m®) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects
or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:
http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.

http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website
http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphIRe has problems with complex mixtures (e.qg.; distinguishing benzene from gasoline vapor)

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***Parsonal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

Acronyms:

> -- greater than or equal to NIOSH -- National Institute for Occupational Safety and Health
% -- percent OSHA -- Occupational Safety and Health Administration
ACGIH -- American Conference of Governmental Industrial Hygienists PEL -- permissible exposure limit (OSHA)

AEGL -- acute exposure guideline levels PID -- photoionization detector

CDC -- Centers for Disease Control and Prevention ppm -- parts per million

CF -- conversion factor R/hr -- Roentgens per hour

cpm -- counts per minute rec. -- recommended

EPA -- U.S. Environmental Protection Agency REL -- recommended exposure limit (NIOSH)

ERPG -- emergency response planning guideline SPM -- single-point monitor

eV -- electron volt SSHASP -- site-specific health and safety plan

IDLH -- immediately dangerous to life and health TEEL -- temporary emergency exposure limit

IP -- ionization potential TLV -- time-limited value (ACGIH)

ISO -- isobutylene TWA -- time-weighted average

L/min -- liter per minute VOC -- volatile organic compound

mg/m? -- milligrams per cubic meter Vol. -- volume

UR/hr -- micro Roentgens per hour WISER -- Wireless Information System for Emergency Responders

NA -- not available/applicable Y w/option - yes with option; see manufacturer's instrument manual for information
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Table 16 -- Chemical Warfare Agents

— Instrument Guidance ———— | Regulatory Guidance I Reference—
Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target Instrument PEEBIEN | (EsEl) | PID CF Conversion 15-min Flow Rate/
Compound* Level Safe (Y/N) (1IS0)? TWA/AEL IDLH TWA 1-hr Media Method Total
Volume
APD 2000 15 ppb N
ChemPro 100i 0.1 mg/m® N
AP2C 1.5 ppb N
APAC 10 pg/m® N NA
SAW Mini-CAD 0.17 ppm N
HAPSITE 0.1-10 ppb N
M256 A-L G001 pom v 1ppm=663 | /PL=0.00003 mgim" “oom | pom | “pom | 0000125 | oooosz | Tene
Tabun (GA . NA e STEL = 0.0001 mg/m® | 0.1 mg/m® : . Tube, NA NA
(CA) M5rger cos Tube | 0.025 ppm Y mg/m? mgm’ 9 (0.0028 | (0.0014 | (0.001 ppm ppm DAAMS
: GPL = 0.000001 mg/m mgm®) | mgm? | mgm?)
MUltRAE/AreaRAE | o oo v 0.8 9 9 9
PID** pp (10.6 lamp)
0.5-2000 ppm
(PID)
Kk
TVA 1000B 150,000 ppm Y NA
(FID)
APD 2000 15 ppb N
ChemPro 100i 0.1 mg/m® N
AP2C 1.5 ppb N
3
AP_4(_: 10 pg/m N NA NA
SAW Mini-CAD 0.17 ppm N
HAPSITE 0.1-10 ppb N
izse At D000 ppm v 1ppm=s573 | VWPL=0.00003 mgim" Poom | pom | “oom | 00015 | ooooss | X202 1 Umin:
Sarin (GB . - i =0.0001 mg/m* | 0.1 mg/m® i ] OVS Tube,| OSHA CSI ’
©8B) Drager CDS Tube | 0.025 ppm Y mg/m® STELE O mg/m” | 0.0028 | (0.0014 | (0.001 ppm pore [0 140 480 L
_ GPL = 0.000001 mg/m N2 i e mg/m?)
MUIIRAE/AreaRAE | o oo v 36 g'm’) g/m’) 9
PID** pp (10.6 lamp)
0.5-2000 ppm <16 eV
sk (PID)
TVA 1000B; 150,000 ppm Y NA
(FID)
APD 2000 15 ppb N
ChemPro 100i 0.1 mg/m® N
AP2C 1.5 ppb N
3
AP.4.C 10 pg/m N 0 A
SAW Mini-CAD 0.02 ppm N
HAPSITE 0.1-10 ppb N
pp i WPL = 0.00003 mg/m?® 0.00018 | 0.000091 | 0.000065 Sorbent
Soman (GD) M256 A1 0.001 ppm b e STEL = 0.0001 mg/m® NA S PP ppr 0.00003 | 0.00018 Tube NA NA
Drager CDS Tube | 0.025 ppm Y mg/m® ™ 9 % (0.0014 | (0.0007 | (0.0005 ppm PPM* | A AMS***
: GPL = 0.000001 mg/m e L montk | moe®
MUltRAE/AreaRAE | o oo v ~3 9 g g
PID** PP (10.6 lamp)
0.5-2000 ppm <106 eV
(PID)
Kk
TVA 1000B 150,000 ppm Y NA
(FID)
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Regulatory Guidance I Reference—

— Instrument Guidance ———— |
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Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target (T Detection  Intrinsically PID CF Conversion e Flow Rate/
Compound* Level Safe (Y/N) (No)R TWA/AEL IDLH 8-hr TWA 1-hr Media  Method Total
Volume
APD 2000 15 ppb N
ChemPro 100i 0.1 mg/m® N
AP2C 1.5 ppb N
APAC 10 pg/m® N NA NA
SAW Mini-CAD 0.01 ppm N PEL = 0,003 ma/m?
=0. mg/m’
HAPSITE 0.1-10 ppb N U-STEL = 0.001 i m? 0.00020 | 0.0001 | 0.00007
Cyclo-Sarin M256 A-1 0.002 ppm Y 1 ppm =7.36 ! 9 ppm ppm ppm 0.00006 0.0002
3 WPL = 0.00003 mg/m® NA NA NA NA
(GF) Dréger CDS Tube | 0.025 ppm Y mg/m GPL = 0,000001 mg/m” (0.00134 (0.00037 (0.00035 ppm ppm*
MURAE/ATEARAE | 52000 ppm % -3 A-TWA = 0.00003 g/’ mom) | mem) ) mam)
PID** pp (10.6 lamp) e 9
0.5-2000 ppm 10.6 eV
(PID)
Kk
TVA 1000B 1-50,000 ppm Y NA
(FID)
APD 2000 15 ppb N
ChemPro 100i 0.1 mg/m® N
AP2C 1.5 ppb N
AP4C 10 pg/im® N NA
SAW Mini-CAD 0.01 ppm N
HAPSITE 0.1-10 ppb N
pp . STEL = 0.00001 mg/m® 0.000016 |0.0000091 | 0.0000065 Sorbent
VX M256 A-1 0.002 ppm Y NA 1 ppm = 10.93 WPL = 0.000001 ma/m® 0.003 ppm ppm ppm 0.000005 | 0.000016 | ' NA NA
Drager CDS Tube | 0.025 ppm Y mg/m® " y mg/m* | (0.00017 | (0.0001 |(0.000071 |  ppm porlF ‘
GPL = 0.0000006 mg/m® 3 3 3 Tenax
MURAE/AreaRAE | oo N 05 O ) SIS
PID** PP (10.6 lamp)
0.5-2000 ppm
. (PID)
TVA 1000B 1-50,000 ppm Y NA
(FID)
APD 2000 300 ppb N
ChemPro 100i 2 mg/im® N
AP2C 1.5 ppb N
APAC 0.5 mg/m® N Ny, T
SAW Mini-CAD 0.09 ppm N
HAPSITE 0.1-10 ppb N
Mustard (H) M256 AL 031 p'[; v M 6.5 STEL = 0.003 mg/m® 0.01 ppm |0.003 ppm | 0.001 ppm 0.0035 Sorbent
& Distiled |——"="0 —— 52 PP v prz o WPL = 00004 mgm® |07 mgm?| (©067 | (0017 | (00083 | %% 1o o1 ppme | Tube, NA NA
Mustard (HD) =2 ube | 1 mg/m g GPL = 0.00002 mg/m® mg/m® | mg/m®) | mgimd) PP Tenax
MUItiRAE/AreaRAE ~0.5
PID** 0-2000 ppm Y (10.6 lamp)
0.5-2000 ppm <111 eV
(PID)
Kk
TVA 1000B 1-50,000 ppm Y NA
(FID)
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Table 16 -- Chemical Warfare Agents

— Instrument Guidance ———— | Regulatory Guidance I Reference—
Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target i insi
[¢] ) " Detection  Intrinsically Conversion 15min . Flow Rate/
Compound Level Safe (Y/N) TWA/AEL IDLH TWA 1-hr Media  Method Total
Volume
APD 2000 300 ppb N
ChemPro 100i |5 mg/m® (HN3) N
) HN1:
APAC 10 mg/m® N NA NA 1 ppm = vy 0.0125
) SAW Mini-CAD does not N HN1 -- 6.95 0'0043 mg/m3
Nitrogen M256 A1 0.6 ppm % mg/m? HN1=1 mg/m HN2:
Mustard " 3 ppm 0.0022 0.0056 0.0028 HN2:
(HNL, HN2, | Dréger CDS Tube | 1 mg/m Y HN2 - 63.38 NA HN2=NI | mgim® | mgm® | mgm® |001 mgim® 0-0033 NA NA NA
3) | MUltiRAE/AreaRAE ~0.5 mg/m HN3 = NI : mg/m**
HN3) PID** 0-2000 ppm Y (106 1amp) | HN3 - 8.36 g'ggi HN3:
mg/m3 ) 3 0.003
0.5-2000 ppm <111 eV mEMm™ 1 gimes
. (PID)
TVA 1000B 1-50,000 ppm Y NA
(FID)
APD 2000 200 ppb N
ChemPro 100i 2 mg/im® N
AP4C 1.5 mg/m® N NA NA
M256 A-1 1 ppm Y
Dréger CDS Tube 3 Y
Lewisite 1) [ h,gRAE/A ;AE 3 mg/m - 1 ppm = 8.47 A A 0.12 0.035 0.018 0.12 0.12 S;’L‘;eem A A
ulti real . 3 3 3 3y 3 3y »
pID* 0-2000 ppm Y (10.6 lamp) mg/m mg/m mg/m mg/m mg/m mg/m Tenax
0.5-2000 ppm ~10.6 6V
(PID)
Kk
TVA 1000B 150,000 ppm Y NA
(FID)
MultiRAE/AreaRAE 1
PID* 0-2800 gom N (10.6 lamp)
1 =4.66 0.028 0.0069 0.0035 0.0075 0.028
Phosgene 0.5-2000 ppm ~10.6 eV PPN NA NA : s > 2 E NA NA NA
Oxime (CX) TVA 10008+ (PID) b, . mg/m mg/m mg/m mg/m mg/m mg/m>*
1-50,000 ppm
(FID)
Systemic/Blood
3
APAC 10 mg/m” or N
Hydrogen L5 bpm REL = ST 4.7 mg/m®S Soda Lime 0.05-0.2
b ChemPro 100i 3 N 1 =11 3 -/ mgim i .05-0.
Cyanide e;‘ 6“’ ! 50 ':g/ m NA NA ppm/ . PEL = 10 ppm S 50ppm | 2ppm | 13ppm | Lppm | 1.9ppm | 2ppm* | Tube, NégfoH Umin;
(AC), HCN M i’: ’:\S'l - 7.13 ppm L ("o TLV=C4.7ppm S 226-28 2-90 L
Drager CDS Tube 1 ppm Y
Drager CDS Chips 2 ppm Y
M256 A-1 0.25 ppm Y XAD-2 .
Cyanogen - 3 1ppm =251 REL = C 0.3 mg/m® " 0.2 L/min;
Chioride (CK) ChemPro 100i 50 mg/m N 12.34 eV NA i TLV = C 0.3 ppm NA NA NA NA 0.02 ppm | 0.06 ppm*| Tube, |OSHA CSI L
Drager CDS Tube | 3.13 ppm Y 226-117




4/5

Table 16 -- Chemical Warfare Agents

Reference—

Air Sampling

| Regulatory Guidance I
TEEL-0

——— Instrument Guidance —

Occupational Action Levels ERPG-1
PID CF

(1S0)?

Flow Rate/
Total

Detection
Level

Target Intrinsically

Safe (Y/N) i

Instrument Conversion .
TWA/AEL IDLH 8-hr 1-hr Media  Method

Compound*

Systemic/Blood (continued)

TWA

Volume

ChemPro 100i 3 ppm
Drager CDS Tube 0.1 ppm NA
MultiRAE/AreaRAE REL = C 0.002 mg/m® Anasorb
. 0-2000 ppm 1 ppm =3.19 : . .02-0.
Arsine (SA) PID* PP 9.89 eV p?ng/mS PEL = 0.05 ppm 3ppm | 0.17 ppm* | 0.04 ppm* | 0.02 ppm* | 0.005 ppm ?:;-?rif CSC Tube, Nég’(;slH uom?f_ iOZL
0.5-2,000 ppm TLV =0.05 ppm 226-01 '
TVA 1000B** (PID) 1-50,000 NA
ppm (FID)
Radiation®
Ludlum Model 192 | 0-5,000 uR/hr 60-100 uR/hr*
Ludlum Model 2241-| ©-100:000 _ 3
cpm or 300 cpm* RADeCO o = 2500 ft
2 w/Pancake Probe N RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter soormor | 17 =1250
Radiation R Paper (2") 3
Ludlum Model 2241- 0-100,000 ft
3 w/Pancake Probe cpm or 300 cpm*
0-200 mR/hr

*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and

consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.
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Table 16 -- Chemical Warfare Agents

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels.
2 Estimated response of warfare agent detection products by PID. Source: RAE TN-159.

* Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. [f readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to
escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value

Data on tables are from the following sources:

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*PAC-1--There are no ERPG-1 for this compound

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
**The method can capture GD, but laboratory analysis capability maybe limited.

Acronyms:

~ -- approximately L/min -- liter per minute

> -- greater than or equal to mglm3 -- milligrams per cubic meter

< -- less than uglm3 -- micrograms per cubic meter

A-TWA -- ATSDR time-weighted average uR/hr -- micro Roentgens per hour

ACGIH -- American Conference of Governmental Industrial Hygienists NA -- not available/applicable

AEGL -- acute exposure guideline levels NIOSH -- National Institute for Occupational Safety and Health
AEL -- airborne exposure limits (CDC) OSHA -- Occupational Safety and Health Administration
ATSDR -- Agency for Toxic Substances and Disease Registry PEL -- permissible exposure limit (OSHA)

C -- ceiling (concentrations that should not be exceeded during any part of work exposure) PID -- photoionization detector

C-STEL -- CDC short-term exposure limit ppb -- parts per billion

CDC -- Centers for Disease Control and Prevention ppm -- parts per million

CF -- conversion factor

cpm -- counts per minute

DAAMS - Depot Area Air Monitoring System
DOE -- U.S. Department of Energy

EPA -- U.S. Environmental Protection Agency
ERPG -- emergency response planning guideline
eV -- electron volt

FID -- flame ionization detector

GPL -- general population limit

IDLH -- immediately dangerous to life and health
IP -- ionization potential

ISO -- isobutylene

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)

SPM -- single-point monitor

SSHASP -- site-specific health and safety plan

STEL -- short-term exposure limit

TEEL -- temporary emergency exposure limit (DOE)

TLV -- time-limited value (ACGIH)

TWA -- time-weighted average

WISER -- Wireless Information System for Emergency Responders
WPL -- worker population limit

Y w/option - yes with option; see manufacturer's instrument manual for information
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Target
Instrument

Compound*

VOCs and Gases

Detection
Level

Intrinsically
Safe (Y/N)

IP

PID CF
(1SO)

Conversion

Regulatory Guidance

Occupational Action Levels

TWA

IDLH

Table 17 -- Ethanol (Spill, Release, or Fire)

TEEL-0

15-min
TWA

ERPG-1

1-hr

I Reference——

Media

Method

Air Sampling

Flow Rate/
Total
Volume

UltraRAE-PID*** | 0.1-2000 ppm Y
Drager Tube 20.5-10 ppm Y NA
Dréger Chip 20.2-10 ppm | N (Y w/option)
MIRAN SapphiRe**| 10-200 ppm Y
bRAE-PID*** 1ppb-200ppm Y
o PP 053 | 1ppm=3.19 PEL =1 ppm ANasord |\ iosh | <0.2 Limin;
Benzene | MultiRAE/AreaRAE 0-2000 ppm v 9.24 eV | (10.6 lamp) ma/m® REL = 0.1 ppm, ST 1 ppm | 500 ppm [ 52 ppm 18 ppm 9 ppm 1ppm 50 ppm |CSC Tube, 1501 oL )
PID*** 9 TLV = 10 ppm 226-01
0.5-2,000 ppm 10.6 lamp
TVA 1000B*** (PID) Y 1(()).702
1-50,000 ppm (10 ppm) -
(FID) 1.781
(2000 ppm)
MultiRAE/AreaRAE
CO Sensor 0-500 ppm Y
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL = 50 ppm Sample
M%?]?)gge Dréager Tube 22-300 ppm Y 14.01 eV NA L ppmrg/—m;JS REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* 50 ppm 200 ppm Bag, OSZI-(I)/; ID NA
Drager Chip 5-150 ppm | N (Y w/option) TLV =25 ppm 245-05
ToxiRAE Il CO 20-500 ppm Y
GFG Inc. Micro IV | 0-2000 ppm Y
MIRAN SapphlRe**| 4.5-250 ppm Y
MultiRAE/AreaRAE 10
PID** 0-2000°ppm i (10.6 lamp)
Drager Tube 25-2000 ppm Y
Drager Chip 100-2500 ppm| N (Y w/option) NA o ¥oa A b NIOSH
MIRAN SapphiRe* | 5-2000 ppm Y 1 ppm = 1.89 3 ppm nasor . in:
Ethanol 2p ep 10.47 eV pp s REL = 1000 ppm 3300ppm | NA NA NA | 500 ppm | 1800 ppm |CSC Tube,| 1400 |S© Of |I:/ min;
052 %5 oom 10.6 lamp mg/m TLV = 1000 ppm 226-01 |(Alcohols 1)
' (’PID)pp 5.303
TVA 1000B 1-50,000 ppm Y (10 ppm) -
(FID) 7.066
(2000 ppm)
MUIRACIATEARAZ | 0.2000 ppm v 0.9
1ppm=4.5 a4 Anasorb < 0.1 L/min
Gasoline 0.5-2,000 ppm NA mg/m?® TLPVEI; :_sol\(l)ogsm NA 730 ppm | 730 ppm | 730 ppm | 200 ppm | 200 ppm |CSC Tube, P?/SZEZAS (10 L max
TVA 1000B** (PID) Y NA (approx.) 226-01 vol.); 10 L
1-50,000 ppm
(FID)
MultiRAE/AreaRAE
NO Sensor 0-250 ppm Y ] o PEL = 25 ppm Molgcular .
L . m=1. X :
Nitric Oxide | ToxiRAE INO | 0-250 ppm Y 11.95ev| NA pf’ng o REL = 25 ppm 100 ppm NA NA NA 0.5 ppm NA fLebV: Néglsf 0 01255_'%/?'”‘
Dréager Pac Il 0-100 ppm Y TLV =25 ppm 226-40
GFG Inc. Micro IV 0-100 ppm Y




Target

Compound*

Table 17 -- Ethanol (Spill, Release, or Fire)

— Instrument Guidance ————

Instrument

VOCs and Gases (continued)

Detection
Level

Intrinsically
Safe (Y/N)

Conversion

Occupational Action

TWA

Levels

IDLH

Regulatory Guidance

8-hr

TEEL-0

15-min
TWA

ERPG-1

1-hr

I Reference——

Media

Air Sampling

Flow Rate/
Total
Volume

Method

MultiRAE/AreaRAE
H,S Sensor 0-100 ppm Y
MultiRAE Pro H,S | 0-1000 ppm v
Sensor ext. range NA
Dréager Tube 20.2-6 ppm Y PEL = C 20 ppm, 50 ppm (10 silica Gel
Hydrogen Dréger Chip 20.2-5 ppm | N (Y w/option) l1ppm=1.4 mins) OSHA 0.05 L/min;
! 10.46 eV 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Tube,
Sulfide SPM 1.1-30 ppm | N (Y wioption) mg/m? REL = C 10 ppm (10 mins) PP PP PP PP PP PP seasy | 1008 12L
MURAE/AreaRAE | o N 3.3 TLV'= 10 ppm, ST 15 ppm
PID*+ pp (10.6 lamp)
GFG Inc. Micro IV 0-500 ppm Y
0.5-2,000 ppm NA
Kkk
TVA 1000B (PID) Y
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm Y
Drager Pac Il 0-100 ppm Y bEL =5 ViCE
4 0.1- 1 ppm = 2.62 = > ppm 2
DS.UIf.lér Dr?ger Tukl)e > 0.1-3 ppm Y - 12.3eV NA Pe e REL =2 ppm, ST 5 ppm 100 ppm | 0.2 ppm 0.2 ppm 0.2 ppm 0.2 ppm 0.3 ppm | Cassette, N£054H L/n?i.:' 1850 L
ioxide Drager Chip 20.4-10 ppm | N (Y w/option) mg/m TLV = 2 ppm, ST 5 ppm 225-9005 ’
MIRAN SapphIRe**|  6-30 ppm Y
GFG Inc. Micro IV 1-10 ppm Y
SPM 0.2-6 ppm N (Y w/option)
MultiRAE/AreaRAE
NH; Sensor 0-50 ppm v
MultiRAE Pro NH3
0-100 Y
Sensor ppm
Drager Tube 20.25-3 ppm Y NA
Drager Chip 20.2-5 ppm | N (Y w/option)
Drager Pac Il 0-300 ppm Y
_ SPM 2.6-75 ppm | N (Y w/option) 1ppm=0.7 PEL = 50 ppm Silica Gel | -\ 5sh 0.1-0.2
Ammonia ToxiRAE 1l NH 0-50 ppm Y 10.18 eV 3 REL = 25 ppm, ST 35 ppm | 300 ppm 30 ppm 30 ppm 30 ppm 30 ppm 25 ppm Tube, o
. PE /gl TLV = 25 ppm, ST 35 226-10-06| ©015 | L/mim; 72L
MIRAN SapphlRe* | 0-500 ppm Y =< fEm. i -9
MultiRAE/AreaRAE 9.7
iD= 0-2000 ppm Y i
10.6 lamp
21.666
TVA 10008 0'5'2('8%3) ppm Y (10 ppm) -
22.980
(2000 ppm)
Sodium Drager pH Tube Qualitative Y PEL =2 mg/m3 PTFE NIOSH 1-4 L/min;
Hydroxide NA NA NA REL = C 2 mg/m® 10 mg/m® NA NA NA 0.5 mg/m3|0.5 mg/m3| Filter, 2401 360 L
4 pH Paper NA % TLV = C 2 mg/m® 225-17-01
Dréager Tube 1-5 mg/m® Y PEL = 1 mg/m’ Silica Gel | 081 0.2-0.5
Sulfuric Acid pH Paper NA Y 12.4 eV NA NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m®| 0.2 mg/m*®| 0.2 mg/m*®| 0.2 mg/m*®| 2 mg/m® | Tube, 7003 Ljmin: 48 L
SPM 26-750 ppb | N (Y wioption) TLV = 1 mg/m®, ST 3 mg/m® 226-10-03 '
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Table 17 -- Ethanol (Spill, Release, or Fire)

Regulatory Guidance

3/4

I Reference——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target i insi
[¢] . " Detection  Intrinsically P PID CF Conversion 15.min : Elow Rate/
Compound Level Safe (Y/N) (1sO) TWA IDLH 8-hr o 1-hr Media  Method Total
Volume
Personal 0.001-400 N PEL = 15 ma/m® N5 )
DataRAM**** mg/m3 = ; 3mg m (total), Filter (total) 05’\(I)|OOSH 1-2 L/min
Particulate 0.001-400 NA NA NA mg/m” (respirable) NA NA NA NA | 10mgm®| NA |cCyclone+ (totah| -~ (totah)
DataRAM 4**+* ma/m® N TLV = 10 mg/m® (total), 3 Filter (resp) NIOSH  [1.7-2.5 L/min
g 5 mg/m? (respirable) 0600 (resp) (resp)
eBAM 0-100 mg/m N
Radiation?
Ludlum Model 192 | 0-5,000 uR/hr N 60-100 pR/hr*
0-100,000
Ludlum Model 2241- cpm or N 300 cpm* RADeCO o = 2500 ft*
2 w/Pancake Probe - RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter 209/501 Gly = 1250
Radiation ; Paper (2) 3
Ludlum Model 2241- 0-100,000 ft
3 w/Pancake Probe cpm or N 300 cpm
0-200 mR/hr

*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Table 17 -- Ethanol (Spill, Release, or Fire)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments
and sensors and/or a gas chromatography-mass spectrometry instrument may be used.

2 standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m®) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects
or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:
http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.

http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website
http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphIRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***Parsonal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

Acronyms:

> -- greater than or equal to NIOSH -- National Institute for Occupational Safety and Health

% -- percent OSHA -- Occupational Safety and Health Administration

ACGIH -- American Conference of Governmental Industrial Hygienists PEL -- permissible exposure limit (OSHA)

AEGL -- acute exposure guideline levels PID -- photoionization detector

CDC -- Centers for Disease Control and Prevention ppm -- parts per million

CF -- conversion factor R/hr -- Roentgens per hour

CO -- carbon monoxide rec. -- recommended

cpm -- counts per minute REL -- recommended exposure limit (NIOSH)

EPA -- U.S. Environmental Protection Agency SPM -- single-point monitor

ERPG -- emergency response planning guideline SSHASP -- site-specific health and safety plan

eV -- electron volt TEEL -- temporary emergency exposure limit

FID -- flame ionization detector TLV -- time-limited value (ACGIH)

IDLH -- immediately dangerous to life and health TWA -- time-weighted average

IP -- ionization potential VOC -- volatile organic compound

ISO -- isobutylene Vol. -- volume

mg/m? -- milligrams per cubic meter WISER -- Wireless Information System for Emergency Responders
UR/hr -- micro Roentgens per hour Y w/option - yes with option; see manufacturer's instrument manual for information

NA -- not available/applicable
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Table 18 -- Spacecraft Debris

PID CF
(IS0)

Conversion

Regulatory Guidance

Occupational Action Levels

TWA

IDLH

8-hr

TEEL-0

15-min
TWA

ERPG-1

1-hr

Media

1/5

Reference——

Air Sampling

Method

Flow Rate/
Total
Volume

VOCs and Gases
) _ PEL = 0.05 ppm Oxygen
. MUltiRAE/AreaRAE 1ppm =2.21
Liquid Oxygen | ™" Io Senf:; 0-30% Vol. Y 1558eV | NA PP o REL = 0.05 ppm 0.5 ppm NA NA NA 0.1 ppm NA Tube, |OSHA CSI NA
2 mg/m TLV = 0.05 ppm 810-31B
- _ PEL = 3 ppm Hydrogen
0-100% LEL 1 ppm = 0.82
" L(';:g"in MUIRAE/AreaRAE | o 200 = Y 1543ev| NA PP o REL = 3 ppm 30ppm | 1ppm | ippm | L1ppm | 0.35ppm | NA Tube, |OSHA CSI NA
ydrog 2 mg/m TLV =5 ppm 810-30
1-50,000 ppm
TVA 1000B*** (FID) Y PEL = 200 Natural
Liquid no response 1ppm=3.77 = ppm atura
Methane (PID) 12.61 eV NA o REL = 100 ppm 500 ppm | 200 ppm | 200 ppm | 200 ppm | 1000 ppm NA |Gas Tube, |OSHA CSI NA
9 TLV = NA 800-20001
) 0-100% LEL,
MultiRAE/AreaRAE 0-30% O, Y
MultiRAE/AreaRAE 10
PID*** 0-2000 ppm Y (10.6 lamp)
Dréger Tube 25-2000 ppm Y
Dréager Chip 100-2500 ppm| N (Y w/option) NA 000 b os
_ PEL=1 ppm Anasorl| NIOSH .
MIRAN SapphlRe* | 5-2000 Y 1 ppm = 1.89 :
Ethanol appe bpm 10.47 eV p‘:ng b REL = 1000 ppm 3300ppm | NA NA NA | 500 ppm | 1800 ppm |CSC Tube,| 1400 | O'Oi’ I':/ min;
0.5-2,000 ppm 10.6 lamp TLV = 1000 ppm 226-01 |(Alcohols I)
TVA 1000B** (PID) Y 1(? -~
1-50,000 ppm (10 ppm) -
7.066 (2000
(FID)
ppm)
PEL = NA Anasorb .
L 0, .
Kerosene | MutiRAE/AearaE | “0 S0 =0 Y NA NA NA REL = 100 mg/m’® NA  |290 mg/m?|290 mgim? |20 mgim®| 0.19 ppm | - NA  [cSC Tube,| OSHA PV 01 Limin:
0-30% O, 2139 20L
TLV = NA 226-01
MultiRAE/AreaRAE 2.6 PEL=1.3 mg/m3 Glass .
) 0-2000 ppm Y 1 ppm =1.31 . .
Hydrazine PID*** pp 8.1 eV | (10.6 lamp) pFr)n o REL = 0.04 mglm3 50 ppm 0.1 ppm 0.1 ppm 0.1 ppm | 0.01 ppm | 0.5 ppm | Impinger, N;;)()SgH ! IégmLm,
Dréager Tube 0.01-0.4 ppm Y NA < TLV = 1.3 mg/m® 225-36-2
Monomethyl | MultiRAE/AreaRAE PEL = 0.2 ppm
- 0-2000 Y C 18
hydrazine PID*** Agm NA na |t pfnmg /m; t2 REL = 0.04 ppm 20 ppm | 0.9 ppm* | 0.23 ppm* | 0.11 ppm* [ 0.01ppm |  NA NA NA NA
(MMH) Dréger Tube 0.01-0.4 ppm Y TLV = 0.2 ppm
Dimethyl MultiRAE/AreaRAE 0.8 PEL = 0.5 ppm
i 0-2000 ppm Y =2.
hydrazine PID* PP 7.28eV | (106 lamp) | Pgﬂ"; /mg R REL = 0.06 ppm 15ppm | 3ppm* |0.75 ppm* | 0.38 ppm* | 0.0Lppm |  NA NA NA NA
(UDMH) Drager Tube 0.01-0.4 ppm Y NA TLV = 0.5 ppm
MuIthgilAreaRAE 0-250 ppm v
NO Sensor PEL = 5 ppm Molecular 25-200
Nitrogen MultiRAE/AreaRAE 1ppm=1.88 - Sieve NIOSH .
Tetroxide NO, Sensor 0-20 ppm Y 10.8 eV NA mg/m3 REL —_1 ppm 20 ppm 0.5 ppm 0.5 ppm 0.5 ppm 0.3 ppm NA Tube, 6014 ml/min;
TLV = NA 226,40 15-6L
MUultiRAE/AreaRAE -
0-2000 ppm Y
PID***
Drager Tube 0.1-3 ppm Y REL = 1 ppm Glass .
1 ppm =1.39 - :
';ﬁg?(?;: MUltiRAE/AreaRAE . 10.54 eV NA PP e PEL = 1 ppm 75 ppm NA NA NA 1ppm | 10ppm | Impinger, olszgf\slg ! l"ég':_r"
0, Sensor 0-30% Vol. Y mg/m TLV = 1 ppm 205.36-2




Table 18 -- Spacecraft Debris

— Instrument Guidance ———— , Regulatory Guidance i Reference——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling

Target i insi
g e —— Detection Intrinsically PID CF Conversion 15-min Flow Rate/

Compound* Level Safe (Y/N) (1s0) TWA IDLH 8-hr 1-hr Media Method  Total

TWA Volume

VOCs and Gases (continued)
Dréger Tube 21-50 ppm Y
AR | o | v e
. _ REL = 2 ppm Silica Gel .
- 1 ppm =2.58 X
Rﬁgriilk";'izg MultiRAE/AreaRAE 11.95 eV NA PP 3 PEL = 2 ppm 25 ppm | 0.53 ppm | 0.53 ppm | 0.53 ppm | 0.53 ppm | 1 ppm Tube, N;SOSSH 0'24'; T'”’
NO, Sensor 0-20 ppm Y mg/m TLV = 2 ppm 226-10-03
MultiRAE/AreaRAE 0-2000 ppm v
PID**
Mun;\?g i’ﬁrﬁf "% | 0250 ppm Y 1 ppm = 1.80 REL = 25 PVDF Bag,| NIOSH |0.1-4 L/mi
. . =1. =25 ppm ag, .1-4 L/min;
12.89 eV NA NA NA NA NA 50 ppm | 150 ppm*
Nitrous OXide |- eaRAE mg/m® TLV = 50 ppm PP PP 24805 | 6600 3L
0-20 ppm Y
NO, Sensor
Personal 0.001-400 N
DataRAM*** mg/m®
- 0.001-400 =
Hydroxyl DataRAM 4%+ . N REL =50 ppm Ca
terminated mg/m NA NA NA PEL = 1 ppm NA NA NA NA NA NA NA NA NA
polybutadiene | ppbRAE-PID** | 1ppb-200ppm Y TLV =2 ppm
MultiRAE/AreaRAE
i 0-2000 ppm Y
MultiRAE/AreaRAE
Cl, Sensor 0-10 ppm Y
Ammonium Drager Tube CIO, | 0.025-3 ppm Y 3 3
NA NA NA NA NA NA NA NA <] NA NA NA
Perchlorate | Drager Tube HCl | 21-10 ppm Y 5mg/m” (15 mg/m
MultiRAE/AreaRAE 0-30% Vol. v
O, Sensor
MultiRAE/AreaRAE 6
PID** 0-3p0giPom M (10.6 lamp)
MUIRAE/ATaRAE | - o0 v
CO Sensor 1 ppm = 1.80 REL = Ca 2000 bpm XAD-2 NIOSH 0.02 L/min:
Acetaldehyde | Drager Tube  |100-1000 ppm Y 10.22 eV E PEL = 200 ppm PPM 1 45 ppm | 45ppm | 45ppm | 25ppm | 10ppm | Tube, : ’
R TLV = C 25 ppm 2 22627 | 2% 1oL
0.5-2,000 ppm NA
(PID)
Kkk
TVA 1000B 150,000 ppm Y
(FID)
MultiRAE/AreaRAE
CO Sensor 0-500 ppm L
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL = 50 ppm Sample
M%ifzge Drager Tube | 22-300 ppm Y 1401ev| n~na |1 pﬁ:g 1;12'15 REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 50ppm | 200ppm | Bag, OS;(')/; D NA
Drager Chip 5-150 ppm | N (Y w/option) TLV =25 ppm 245-05
ToxiRAE Il CO 20-500 ppm Y
GFG Inc. Micro IV | 0-2000 ppm Y
MIRAN SapphlRe**| 4.5-250 ppm Y

2/5



3/5

Table 18 -- Spacecraft Debris

Regulatory Guidance i Reference——

— Instrument Guidance ———— ,

Occupational Action Levels Air Sampling
Target Detection Intrinsically PID CF ’ Flow Rate/
Instrument IP Conversion
Compound* Level Safe (YIN) (Elo)} TWA IDLH Method  Total
Volume
VOCs and Gases (continued)
MultiRAE/AreaRAE
NH, Sensor 0-50 ppm Y
MultiRAE Pro NH;
Sensor 0-100 ppm Y
Dréger Tube 20.25-3 ppm Y NA
Drager Chip 20.2-5 ppm | N (Y w/option)
Dréger Pac Ill 0-300 ppm Y
) . SPM 2.6-75 ppm | N (Y w/option) 1 ppm = 0.7 _PEL =50 ppm Silica Gel NIOSH 0.1-0.2
Ammonia ToxiRAE Il NH, 0-50 ppm Y 10.18 eV mg/m® REL = 25 ppm, ST 35 ppm | 300 ppm 30 ppm 30 ppm 30 ppm 30 ppm 25 ppm Tube, 6015 Lmin: 72 L
MIRAN SapphlRe* | 0-500 ppm Y TLV =25 ppm, ST 35 ppm 226-10-06
MultiRAE/AreaRAE 9.7
PID™* 0-2000 ppm Y (10.6 lamp)
10.6 lamp
21.666
TVA 1000B** 0'5'2('8%)) ppm Y (10 ppm) -
22.980
(2000 ppm)
MultiRAE/AreaRAE 1.6
PID** 0-2000 ppm Y (11.7 lamp)
MultiRAE Pro HCHO
Sensor 0-10 ppm Y
MultiRAE/AreaRAE NA =
0-500 ppm Y A REL 5 Ve Pl e Silica Gel 0.03-1.5
CO Sensor 1 ppm=1.23 ppm (15-min) NIOSH .
Formaldehyde — 10.88 eV 3 - 20 ppm Ca| 0.9 ppm | 0.9ppm | 0.9ppm | 0.3 ppm 1 ppm Tube, L/min;
Drager Tube 0.2-5 ppm Y mg/m PEL = 0.75 ppm, ST 2 ppm 226-119 2016 1-<15L
o TLV = C 0.3 ppm
0.5-2,000 ppm “QuapP
(PID) 1.169
Kkk 3
TVA 1000B 150,000 pprm Y (10 ppm)
(FID) 0.605
(500 ppm)
MulthAE/,:\:faRAE 0-2000 ppm v 2
PID (10.6 lamp) PEL = 1 ppm, C 5 ppm A b
- nasor .
. . Di Tub 20.5-30 N 1 ppm = 2.56 i X :
Vinyl Chloride r:iger u _e ppm - 9.99 eV PP 4 = nlns) NA 250 ppm | 140 ppm | 70 ppm 1 ppm 500 ppm [CSC Tube, NIOSH 1 0.05 L/min;
Drager Chip 20.3-10 ppm | N (Y w/option) A mg/m REL = Ca 226-01 1007 5L
MIRAN SapphlRe**| 2-20 ppm Y TLV =5 ppm
Dréger Pac Il 0-100 ppm W,
MultiRAE/AreaRAE 2.5
PID*+ 0-2000 ppm Y (11.7 lamp)
MultiRAE/AreaRAE 0-500 ppm v NA REL = 200 ppm, ST 250 ppm
€O Sensor 4 S Silica Gel
1 ppm=1.31 NIOSH 0.02-0.2
Methanol 10.84eV| 11 lamp m? PEL = 200 ppm 6000 ppm | 530 ppm | 340 ppm | 270 ppm | 200 ppm | 200 ppm Tube, 2000 Umin: 5L
0.5-2,000 ppm 5265 (10 mg/im TLV = 200 ppm S, ST 250 226-51 :
TVA 1000B*** (PID) Y ppm) - ppm S
1-50,000 ppm
7.167 (2000
(FID)
ppm)




Target

Compound*

— Instrument Guidance ————

Instrument

VOCs and Gases (continued)

Detection
Level

Intrinsically
Safe (Y/N)

IP

Table 18 -- Spacecraft Debris

PID CF
(IS0)

Conversion

Regulatory Guidance

Occupational Action Levels

TWA

IDLH

4/5

i Reference——

TEEL-0 ERPG-1

15-min

TWA 1-hr

Media  Method

Air Sampling

Flow Rate/
Total
Volume

Dréger Tube 200-2600 ppm Y NA
MultiRAE/AreaRAE 1
Cl, Sensor 0-10 ppm Y (11.7 lamp)
Dréger Tube CIO, | 0.025-3 ppm Y
Drager Tube HCl | =1-10 ppm Y REL = 1000 ppm, ST 1250
Drager Tube F | 0.1-2 ppm Y NA | 1ppm=7.67 ppm Anasorb |\ gen | 0.01-0.05
Freon 113 11.99 eV ma/m® PEL = 1000 ppm 2000 ppm NA NA NA 1000 ppm | 1250 ppm* |CSC Tube, 1020 Umin: 2.4 L
AreaRAE HF Sensor| 2-10 ppm Y 9 TLV = 1000 ppm, ST 1250 226-01 o
ppm
0.5-2,000 ppm
(PID)
Kkk
TVA 1000B 1-50,000 ppm Y NA
(FID)
MultiRAE/AreaRAE 0.18
PID** 0-2000 ppm Y (10.6 lamp)
MultiRAE/AreaRAE
CO Sensor 0-500 ppm Y
Octamethyl Drager Tube 0.2-5 ppm Y <10 eV NA PEL = 200 ppm NA NA NA NA NA NA NA NA NA
trisiloxane Formaldehyde NA
0.5-2,000 ppm
- (PID)
TVA 1000B 1-50,000 ppm Y
(FID)
Particulate
Personal N PEL = 15 mg/m” (total), 5 i
DataRAM**** mglm3 _/ 3mg m (bol al), Filter (total) 05’\(1)|OOSH l 1-2 L/min
Particulate 0.001-400 NA NA NA et NA NA NA NA | 10mgm®| NA | cCyclone + (total)| - (total)
DataRAM 4**** o N TLV = 10 mg/m® (total), 3 Filter (resp) NIOSH  [1.7-2.5 L/min
9 . mg/m® (respirable) 0600 (resp) (resp)
eBAM 0-100 mg/m N
Radiation®
Ludlum Model 192 | 0-5,000 puR/hr N 60-100 pR/hr*
Ludlum Model 2241- 0-:On(i,(o)?O i .- A
2 w/Pancake Probe P R RADeCO | oo
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter 209/501
Radiation ) Paper (2") 3
Ludlum Model 2241- 0-100,000 ft
3 w/Pancake Probe cpm or b it
0-200 mR/hr

*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 uR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.
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Table 18 -- Spacecraft Debris

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments and
sensors and/or a gas chromatography-mass spectrometry instrument may be used.

2 standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m®) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects
or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

Spacecraft Maximum Allowable Concentrations for Selected Airborne Contaminates, Volume 5, 2008

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphIRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***Parsonal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

Acronyms:

> -- greater than or equal to NIOSH -- National Institute for Occupational Safety and Health
% -- percent OSHA -- Occupational Safety and Health Administration
ACGIH -- American Conference of Governmental Industrial Hygienists PBAN -- polybutadiene acrylic acid acrylonitrile

AEGL -- acute exposure guideline levels PEL -- permissible exposure limit (OSHA)

CDC -- Centers for Disease Control and Prevention PID -- photoionization detector

CF -- conversion factor ppm -- parts per million

CO -- carbon monoxide R/hr -- Roentgens per hour

cpm -- counts per minute rec. -- recommended

EPA -- U.S. Environmental Protection Agency REL -- recommended exposure limit (NIOSH)

ERPG -- emergency response planning guideline SPM -- single-point monitor

eV -- electron volt SSHASP -- site-specific health and safety plan

FID -- flame ionization detector TEEL -- temporary emergency exposure limit

IDLH -- immediately dangerous to life and health TLV -- time-limited value (ACGIH)

IP -- ionization potential TWA -- time-weighted average

ISO -- isobutylene VOC -- volatile organic compound

mg/m? -- milligrams per cubic meter Vol. -- volume

UR/hr -- micro Roentgens per hour WISER -- Wireless Information System for Emergency Responders

NA -- not available/applicable Y w/option - yes with option; see manufacturer's instrument manual for information
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Table 19 -- Special Event

(Also refer to Hazardous Evaluation Flow Chart for Unknowns and Table 16)

I Regulatory Guidance I

Reference——

— Instrument Guidance ————

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target i insi
[¢] . " Detection  Intrinsically P PID CF Conversion 15.min : Elow Rate/
Compound Level Safe (Y/N) (1s0) TWA IDLH o 1-hr Media  Method  Total
Volume
2-Chlorobenzalmalononitrile (CS)
Tear Gas/
_ 1ppm=7.71 REL = C 0.05 ppm S A 0.05 0.05 0.05 0.05 0.005 P&CAM30
Coughin APD 2000 4 ppb N NA NA NA NA
ghing PP mg/m® PEL = 0.05 ppm 2 mg/m mg/m® mg/m® mg/m?® mg/m® mg/m® 4.(11-5)
Smoke
Phenacyl chloride or 2-chloro-1-phenylethanone (CN)
APD 2000 4 ppb N NA
MultiRAE/AreaRAE 9.7
0-2000 Y 1 ppm =6.32 = N
Mace PID*** ppm 9.44 eV |(10.6 lamp)| * PP™ 2 REL =0.3 mg/m’ 15mg/m® | NA NA NA NA NA Na | PECAM9T
0.5-2,000 mg/m PEL = 0.3 mg/m 1(1I-5)
kk Rl ppm
TVA 10008 (PID) Y NA
Oleoresin Capsicum (OC)
APD 2000 4 ppb N ‘E_'SSS ost | 1 umin
Pepper Spray NA NA NA NA NA NA NA NA NA NA Fi'h:r' ot . Bg‘:_”’
ChemPro 100i ek N 29516
Particulate
Personal 0.001-400 N PEL = 15 mg/m® (total), 5
kkok = otal), . - i
DataRAM mgim? - (rgs o Filter (total) 05’\(‘)'5’::30 1 2l I;/T"n
Particulate 0.001-400 NA NA NA 9 P NA NA NA NA | 10mgm®| NA | cCyclone + (o)
DataRAM 4#*+* ma/m® N TLV = 10 mg/m® (total), 3 Filter (resp) NIOSH  [1.7-2.5 L/min
9 3 mglm3 (respirable) 0600 (resp) (resp)
eBAM 0-100 mg/m N
Radiation?
Ludlum Model 192 | 0-5,000 uR/hr N 60-100 uR/hr*
Ludium Model 2241.| ©-100,000 o 3
cpm or N 300 cpm* RADeCO o= 2500 ft
2 w/Pancake Probe - RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter soormor | 17 =1250
Radiation - Paper (2") 3
Ludlum Model 2241- 0-100,000 ft
3 w/Pancake Probe cpm or N 300 cpm*
0-200 mR/hr
*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.
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(Also refer to Hazardous Evaluation Flow Chart for Unknowns and Table 16)

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments
and sensors and/or a gas chromatography-mass spectrometry instrument may be used.

2 standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m®) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects
or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:
http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.

http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website
http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphIRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***Parsonal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

*xxDetectability after attack = 1 hour (2% OC); Designed to identify the presence of OC

Acronyms:

> -- greater than or equal to NIOSH -- National Institute for Occupational Safety and Health
% -- percent OSHA -- Occupational Safety and Health Administration
ACGIH -- American Conference of Governmental Industrial Hygienists PEL -- permissible exposure limit (OSHA)

AEGL -- acute exposure guideline levels PID -- photoionization detector

CDC -- Centers for Disease Control and Prevention
CF -- conversion factor

CO -- carbon monoxide

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency
ERPG -- emergency response planning guideline
eV -- electron volt

FID -- flame ionization detector

IDLH -- immediately dangerous to life and health
IP -- ionization potential

ISO -- isobutylene

mg/m? -- milligrams per cubic meter

UR/hr -- micro Roentgens per hour

NA -- not available/applicable

ppm -- parts per million

R/hr -- Roentgens per hour

rec. -- recommended

REL -- recommended exposure limit (NIOSH)

SPM -- single-point monitor

SSHASP -- site-specific health and safety plan

TEEL -- temporary emergency exposure limit

TLV -- time-limited value (ACGIH)

TWA -- time-weighted average

VOC -- volatile organic compound

Vol. -- volume

WISER -- Wireless Information System for Emergency Responders
Y w/option - yes with option; see manufacturer's instrument manual for information

212
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Regulatory Guidance

Reference——
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Occupational Action Levels TEEL-0 ERPG-1 Air Sampling
Target i insi
[¢] . " Detection  Intrinsically P PID CF Conversion 15.min : Elow Rate/
Compound Level Safe (Y/N) (o)) TWA IDLH 8-hr o 1-hr Media  Method Total
Volume
Acids
AreaRAE HCI
Sensor 2-15 ppm Y
— MuIthS,:iSFc’)rro HCI 0-15 ppm v
ydrochloric .
R - _ PEL = C 5 ppm Silica Gel
>1-10 1 ppm =1.49 .2-0.
Acid Drager Tube ppm Y l1274ev| nNa ppm = 2 REL = C 5 ppm 50ppm | 1.8ppm | 1.8ppm | 1.8ppm | 0.5 ppm NA Tube, | MOSH | 0205
(Hydrogen Dréger Chip 21-25 ppm | N (Y w/option) mg/m _ Y 7903 | L/min; 48 L
) TLV = C 5 ppm 226-10-03
Chloride) pH Paper NA Y
SPM 0.5-15 ppm | N (Y w/option)
Drager Pac Ill 0-30 ppm Y
GFG Inc. Micro IV 0-30 ppm Y
Dréger Tube - 3 Y
g 1-5 mg/m PEL = 1 mg/m® Silica Gel | -\ 5spy 0.2-0.5
Sulfuric Acid pH Paper NA \% 12.4eV NA NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m®| 0.2 mg/m*| 0.2 mg/m* | 0.2 mg/m®| 2mg/m*® | Tube, 7003 | Lmin- 48 L
= 3 3 226-10-03 !
SPM 26-750 ppb | N (Y wioption) TLV =1 mg/m®, ST 3 mg/m
jodi H Paper NA Y
Hydnod}c .p p Anasorb OSHAID | 0.5 Limin;
Acid (lodine | MultiRAE/AreaRAE 0.2000 v NA NA NA NA NA 1 ppm 1 ppm l1ppm | 0.35ppm | 1ppm* | 747 Tube, 212 25L
Vapors) PID** ) PPm 226-80 ’
VOCs and Gases
Drager Tube 240-12,000 Y NA =
199 1ppm=2.38 REL =250 ppm Anasorb |\ s | 0.01t0 0.2
Acetone | MultiRAE/AreaRAE 9.69 eV 1.1 ma/m3 PEL = 1000 ppm 2500 ppm | 200 ppm | 200 ppm | 200 ppm | 200 ppm | 200 ppm* |CSC Tube,| = - Limin: 2L
PID* 0-2000 ppm Y (10.6 lamp) 9 TLV = 500 ppm 226-01 '
MultiRAE/AreaRAE
CO Sensor 'S i
MultiRAE Pro CO | 0-2000 ppm v
Sensor ext. range PEL = 50 ppm Sample
M%if;ge Drager Tube | 22-300 ppm Y 1401ev| na |1 ""m”g‘ /;1;'15 REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 50 ppm | 200 ppm | Bag, OS;)’; D NA
Drager Chip 5-150 ppm | N (Y w/option) TLV = 25 ppm 245-05
ToxiRAE Il CO 20-500 ppm Y
GFG Inc. Micro IV | 0-2000 ppm Y.
MIRAN SapphlRe**| 4.5-250 ppm X
Drager Pac Ill 0-5% Vol. b PEL = 5000 ppm, ST 30,000
- m Carbon
Dréager Tube 2-12% Vol. Y pp s
Carbon 1ppm=1.8 |REL =5000 ppm, ST 30,000 40,000 Dioxide 0.02-0.1
o B 13.77 eV NA NA NA NA 5000 ppm NA NA .
Dioxide Drager Chip 200-25,000 | (Y wioption) mg/m?® ppm ppm PP Tube, L/min; NA
ppm TLV = 5000 ppm, ST 30,000 800-01381
MIRAN SapphlRe**| 7.5-2000 ppm Y ppm
. - REL = 400 ppm, ST 500 ppm Anasorb 0.01100.2
Ether M”'t'RgFéf:faRAE 0-2000 ppm Y 9.53 eV NA i prpnm /r‘ng‘% PEL = 400 ppm 1900 ppm |  NA NA NA 400 ppm | 500 ppm* |CSC Tube, Nl'glsoH L/min;
9 TLV = 400 ppm, ST 500 ppm 226-01 0.25-3L
i Drager Tube 20.1-6 ppm Y NA =
lodine C_Zwstal g pp 1 ppm = 10.38 REL = C 0.1 ppm Anasorb NIOSH 05101
(lodine e 9.31eV ” g/’ PEL = C 0.1 ppm 2 ppm NA NA NA 0.01 ppm | 0.1 ppm* |CSC Tube,| " o=t | 0 O
Vapors ulti real § - TLV =C 0.1 ppm 226-67 '
pors) PID* 0-2000 ppm Y (10.6 lamp)




Table 20 -- Clandestine Lab

— Instrument Guidance ———— | Regulatory Guidance I Reference——

Occupational Action Levels TEEL-0 ERPG-1 Air Sampling

Target Detection Intrinsically Flow Rate/

Instrument Conversion 15-min

Compound* Level Safe (Y/N) TWA IDLH 8-hr 1-hr Media  Method Total

TWA Volume

VOCs and Gases (continued)
MultiRAE/AreaRAE
NO Sensor 0-250 ppm Y ) - PEL = 25 ppm Molecular .
. . m=1. . ;
Nitric Oxide | ToxiRAE Il NO 0-250 ppm Y 11.95 eV NA p?ng m? REL = 25 ppm 100 ppm NA NA NA 0.5 ppm NA ?Lebv: NGISEH 0 012 f’;_i,"["”'
Drager Pac Il 0-100 ppm Y TLV =25 ppm 226-40 ’
GFG Inc. Micro IV 0-100 ppm Y
MultiRAE/AreaRAE
NO, Sensor 0-20 ppm Y
Dréager Tube 20.5-25 ppm Y
Dréger Chip 0.5-25 ppm | N (Y w/option) NA
SPM 0.3-9 ppm [ N (Y w/option) PEL = C 5 ppm Molecular 0.025.0.2
i TOXIRAE Il NO. 0-20 Y 1 ppm = 1.88 - i e
NlFrogen — 2 ppm 9.75 eV Pp 3 REL = ST 1 ppm 20 ppm 0.5 ppm 0.5 ppm 0.5 ppm 0.5 ppm 1 ppm Sieve NIOSH L/min;
Dioxide Dréger Pac Il 0-50 ppm Y mg/m _ Tube, 6014
TLV =3 ppm, ST 5 ppm 156 L
GFG Inc. Micro IV 0-30 ppm Y 226-40-02
MultiRAE/AreaRAE 16
IO+ 0-2000 ppm Y (10.6 lamp)
0.5-2,000 ppm
Kkk
TVA 10008 (PID) Y NA
MultiRAE/AreaRAE
PH, Sensor 0-5 ppm Y
ToxiRAE 0-5 ppm Y
Dréger Pac IIl 0-10 ppm Y ,
Drager Tube 20.1-1 ppm Y NA [ ——— PEL = 0.3 mg/m Silica Gel ]
Phosphine ) . 0.1-2.5 ppm or i 9.96 eV P e REL = 0.3 mg/m®, ST 1 ppm | 50ppm | 2ppm* [ 0.5ppm* [0.25 ppm* [ 0.3 ppm NA Tube, Nég’(;szH L,On']?j. 2’22L
Dréger Chip higad? N (Y w/option) mg/m TLV = 0.3 mg/m® 226-165A !
GFG Inc. Micro IV 0-10 ppm Y
SPM 32-900 ppb | N (Y w/option)
MultiRAE/AreaRAE 3.9
PID*** 0-208 ppm ¥ (10.6 lamp)
Red | MuliRAE/AreaRAE | (o0 ¥ | — . ” - " A o 005 || Tebet | NIOSH | 0.2 Umin;
Phosphorus PID*** R ' mgim® |°:F mom 226.35.03| 7905 12L
Drager Tube >5-1800 ppm Y NA REL = 100 ppm, ST 150 ppm Anasorb
1 ppm = 3.77 = _ .
Toluene 8.82 eV ppm = 3. 771 PEL = 200 ppm, C300 ppm, | 5 oy | 200 ppm | 200 ppm | 200 ppm | 20ppm | 50ppm |CSC Tube,| NOSH [ <02 Limin;
) mg/m 500 ppm (10-min. max. peak) 1501 1-8L
MultiRAE/AreaRAE 0-2000 oM v 0.5 TLV = 50 ppm S 226-01
PID*** pp (10.6 lamp)
3
: Dréger pH Tube | Qualitative \% PEL =2 mg/m PTFE ) .
Hsgd'”fg NA NA NA REL = C 2 mg/m?® 10mgm® | NA NA NA |05 mg/m3|0.5mg/im3| Filter, N;i)oslH ! gé‘énl‘_'”'
ydroxide pH Paper NA Y TLV = C 2 mg/m? 2251701
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Target
Instrument

Compound*

VOCs and Gases (continued)

Detection
Level

Intrinsically
Safe (Y/N)

IP

Table 20 -- Clandestine Lab

PID CF
()

Conversion

Regulatory Guidance

Occupational Action Levels

TWA

IDLH

TEEL-0

15-min
TWA

ERPG-1

1-hr

Reference——

Air Sampling

Media

Method

Flow Rate/
Total
Volume

3/5

MultiRAE/AreaRAE
NH; Sensor 0-50 ppm Y
MultiRAE Pro NH3
Sensor 0-100 ppm Y
Dréager Tube 20.25-3 ppm Y NA
Dréger Chip 20.2-5 ppm | N (Y w/option)
Drager Pac Ill 0-300 ppm Y
SPM 2.6-75 N (Y w/opti = il
. : ppm (Y w/option) 1 ppm = 0.7 _PEL 50 ppm Silica Gel NIOSH 0.1-02
Ammonia ToxiRAE Il NH; 0-50 ppm Y 10.18 eV 3 REL = 25 ppm, ST 35 ppm | 300 ppm 30 ppm 30 ppm 30 ppm 30 ppm 25 ppm Tube, o
mg/m _ 6015 L/min; 72 L
MIRAN SapphlRe* 0-500 ppm Y TLV = 25 ppm, ST 35 ppm 226-10-06
MultiRAE/AreaRAE 9.7
PID* 0-2000 ppm Y (10.6 lamp)
10.6 lamp
21.666
TVA 1000B* 0'5'2(’8%3) ppm Y (10 ppm) -
22.980
(2000 ppm)
UltraRAE-PID*** | 0.1-2000 ppm Y
Dréager Tube 20.5-10 ppm Y NA
Dréger Chip 20.2-10 ppm | N (Y w/option)
MIRAN SapphlRe**| 10-200 ppm Y
ppbRAE-PID*** | 1ppb-200ppm Y i b
- ’ A PEL =1 ppm Anasor| )
1 ppm = 3.19 . ;
Benzene MuluRélIEé/;\faRAE 0-2000 ppm Y 9.24 eV | (10.6 lamp) A m? REL = 0.1 ppm, ST 1 ppm | 500 ppm | 52 ppm 18 ppm 9 ppm 1 ppm 50 ppm |CSC Tube, N]I.(5)OSlH <0 26L£m|n,
mg/m TLV = 10 ppm 226-01
10.6 lamp
0.5-2,000 ppm 0.702
TVA 1000B=*  [(PID) 1-50,000 Y (10 ppm) -
ppm (FID) 1.781
(2000 ppm)
MultiRAE/AreaRAE 2.5
PID** 0-2000 ppm ’ (11.7 lamp)
MultiRAE/AreaRAE 0-500 ppm v NA REL = 200 ppm, ST 250 ppm
©O Sensor 1ppm =131 = Siica Gel | \iosh | 0.02-02
Methanol 10.84eV| 11 g lamp / 2 PEL = 200 ppm 6000 ppm | 530 ppm | 340 ppm | 270 ppm | 200 ppm | 200 ppm Tube, 2000 Llr.nin' 5 L
0.5-2,000 ppm B Moy TLV = 200 ppm S, ST 250 226-51 '
(PID) ) ppm S
Kkk .
TVA 10008 150,000 ppm Y (10 ppm)
(FID) 7.167
(2000 ppm)
Particulate
Personal 0.001-400 N PEL = 15 ma/m’ (otal) 5 )
DataRAM**** mg/m3 = ; 3mg m (L‘Ta): Filter (total) 05’\(I)|OOSH I 1-2 L/min
Particulate 0.001-400 NA NA NA mg/m” (respirable) NA NA NA NA |10mgm®| NA |Cyclone+ (totah| -~ (totah)
DataRAM 4*++* ma/m® N TLV = 10 mg/m° (total), 3 Filter (resp) NIOSH  [1.7-2.5 L/min
g 5 mg/m? (respirable) 0600 (resp) (resp)
eBAM 0-100 mg/m N
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Table 20 -- Clandestine Lab

Regulatory Guidance I Reference——

Air Sampling

— Instrument Guidance ———— |

Occupational Action Levels TEEL-0 ERPG-1

Target i insi
[¢] ) " Detection  Intrinsically P PID CF Conversion 15.min : Elow Rate/
Compound Level Safe (Y/N) (1SO) TWA IDLH o 1-hr Media  Method Total
Volume
Radiation?
Ludlum Model 192 | 0-5,000 uR/hr N 60-100 pR/hr*
0-100,000
Ludlum Model 2241- cpm or N 300 cpm* RADeCO o = 2500 ft*
2 w/Pancake Probe - RSSOP
0-200 mR/hr NA NA NA NA NA NA NA NA NA Filter 20ors01 | 17 =1250
Radiation . Paper (2") 3
Ludlum Model 2241- 0-100,000 ft
3 w/Pancake Probe cpm or N 300 cpm
0-200 mR/hr
*These are not TWA(s). Normal gamma radiation background is from 5-20 uR/hr; however, higher backgrounds may exist. If readings are 3 times background or greater than 60-100 pR/hr or greater than 300 cpm, then stop work and
consult with a Health Physicist. Refer to Hazardous Evaluation Flow Chart for Unknowns in Attachment A.




Table 20 -- Clandestine Lab

Notes:
For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants with the lowest action levels. Depending on the chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments
and sensors and/or a gas chromatography-mass spectrometry instrument may be used.

2 standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a Health Physicist. Additional radiation equipment is available to
monitor for Alpha, Beta and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects; however, the
effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m®) of a substance above which it is predicted that the general population, including susceptible individuals, could experience irreversible or other serious, long-lasting adverse health effects
or an impaired ability to escape.

TEEL-0 is the temporary level of concern derived according to a tiered, formula-like methodology; representing concentrations associated with no effects.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

Data on tables are from the following sources:
http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.

http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website
http://www.skcinc.com/ SKC, Inc. website (Air Sampling Media Part No. is specific to SKC)

*AEGL-2--There are no AEGL-1 for this compound

*MIRAN SapphIRe has problems with complex mixtures (e.g.; distinguishing benzene from gasoline vapor)

**P|Ds/FIDs are non-specific detectors and cannot differentiate between VOCs, even with CFs applied. See RAE PID CF Guidance Document TN-106 for information and TVA Response Factor document P/N 50039 THERMO.
***Parsonal DataRAMs/DataRAMs are non-specific detectors and cannot differentiate between particulates

Acronyms:

> -- greater than or equal to NIOSH -- National Institute for Occupational Safety and Health

% -- percent OSHA -- Occupational Safety and Health Administration

ACGIH -- American Conference of Governmental Industrial Hygienists PEL -- permissible exposure limit (OSHA)

AEGL -- acute exposure guideline levels PID -- photoionization detector

CDC -- Centers for Disease Control and Prevention ppm -- parts per million

CF -- conversion factor R/hr -- Roentgens per hour

CO -- carbon monoxide rec. -- recommended

cpm -- counts per minute REL -- recommended exposure limit (NIOSH)

EPA -- U.S. Environmental Protection Agency SPM -- single-point monitor

ERPG -- emergency response planning guideline SSHASP -- site-specific health and safety plan

eV -- electron volt TEEL -- temporary emergency exposure limit

FID -- flame ionization detector TLV -- time-limited value (ACGIH)

IDLH -- immediately dangerous to life and health TWA -- time-weighted average

IP -- ionization potential VOC -- volatile organic compound

ISO -- isobutylene Vol. -- volume

mg/m? -- milligrams per cubic meter WISER -- Wireless Information System for Emergency Responders
UR/hr -- micro Roentgens per hour Y w/option - yes with option; see manufacturer's instrument manual for information

NA -- not available/applicable
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Attachment A — Hazard Evaluation Flowchart for Unknowns



Hazard Evaluation Flow Chart

for Unknowns

Early Considerations!
Collect intelligence, Document signs and symptoms of victims, Evaluate scene and situation, Potential explosives should
be evaluated by the local bomb squad, Cordon off area, Isolate, Evacuate, Disable HVAC, Seal doors and cracks,
Delineate hotzone (wind direction and intensity), Turn on radiation meter while preparing entry, Approach uphill/upwind/
upstream, Follow H&S plan, Sampling plan, and Decontamination procedures for personnel/sample containers/equipment,
Conduct written and photographic documentation, Consult with Incident Commander and law enforcement

.
Calibrate instruments/Collect background readings
v
Team dons Level A or B PPE (consult with H&S Manager)
Air Team enters hot zone Liquid/Solid
1st Entry: Multi-Gas Monitor with PID* (MultiRAE); 1st Entry: Multi-Gas Monitor with PID* (MultiRAE);
CGl/O,*; Radiation Meter (Gamma); Ratemeter with CGl/O,*; Radiation Meter (Gamma); Ratemeter with
Pancake Probe; FID; AP2C; AP4C; M256 Kit; Pancake Probe; FID; pH Paper; AP2C; AP4C;
Chemical Agent Detector Strips; digital camera M8/M9 Paper; digital camera
2nd Entry: Dréger tubes/chips; Multi-Gas Monitor 2nd Entry: Dréger tubes/chips; Multi-Gas Monitor
with PID (MultiRAE); Chemical Specific Monitor with PID (MultiRAE); Chemical Specific Monitor
(ToxiRAE); SAM940; identiFINDER; Ratemeter with (ToxiRAE); SAM940; identiFINDER; Ratemeter with
Pancake Probe; SPM; Lumex MVA Pancake Probe; Lumex MVA
Collect Air Samples As Appropriate Collect Liquid/Solid Samples As Appropriate
Additional Monitoring: Portable GCMS; Particulate | Additional Monitoring: Portable GCMS; Raman
Monitor (DataRAM); AreaRAE; TAGA; ASPECT Spectrometer (Ahura FD)HAZMAT ID FTIR;
Industrial Chemical Field Tests; PCR

Exit Hot Zone

STOP! |‘ CGI >10% LEL

or reevaluate 0O, <19.5% or O, > 23.5% STOP!
. 4 Tech Support
Radiological Consult EPA RERT

3x background***

Radiation BaCkground Continuous ambient COH-SU": DOE R.AP
Normally 5-20 pR/hr |reading Continue Operations
with Monitoring

>25,000 pR/hr
Turn Back
If not in Level A, exit v
and don Level A
STOP!
Re-assess situation and Exit Hot Zone
send to appropriate lab Await Arrival of
(POS) Biological Potential wal mval o
(POS) Chemical Agents State/Federal
_[ Industrial Chemical | (NES) (Pos) Health Physicist
Field Tests
(NEG) Biological
Biological Unlikely (NEG) Chemical Agents (POS) Biological
L (POS) Chemical Agents (POS) Industrial Chemical Tests (NEG) Chemical Agents
Send to Chemical Send to Commercial Send to Biological
Agent Lab **** Chemical Lab **** Lab ****

*Intrinsically safe . L

** |f the situation is suspicious send samples to biological lab.

*** >60 to 100 mR/hr OR >300 cpm w/Pancake Probe . ) o
**** Send to lab if radiation is less than 3 times background. If above, consult with laboratory prior to shipping.
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EPA Technical Direction Document Page 1 Of
U.S. EPA, Region 6 TDD #: 1/WESTON-042-15-007
1445 Ross Avenue, Suite 1200 .
Dallas, TX 75202-2733 Amendment # :
Contract # : EP-w-06-042
Vendor : WESTON SOLUTIONS, INC.
TDD Title : Gerdau Ameristeel Fire Verbal Date : 01/29/2015
Purpose : TDD INITIATION Start Date: 01/29/2015
Completion Date : 04/17/2015
L Effective Date : 01/29/2015
Priority : HIGH
Overtime Authorized : Yes
Invoice Unit :
SSID : A6G9 Work Area : Response / Removal
Project/Site Name : Gerdau Ameristeel Fire Work Area Code : RS
Project Address : 300 Ward Rd Activity : Fund Lead Removal
County : E1lis Activity Code : RV
City : Midlothian Operable Unit :
State : TX Emergency Code :
Zip Code : 76065 FPN:
Performance Based : No
Authorized TDD Ceiling : Amount LOE (Hours)
Previous Action(s) : $0.00 0.00
This Action :
s Action $8,000.00 0.00
New Total : $8,000.00 0.00
Specific Elements :
See Schedule
Description of Work :
See Schedule
Region Specific :
CERCLIS: Misc 2 :
Accounting and Appropriation Information: SFO:
Line | Budget/FY |Approp. | Budget Org. | Program Object |site Project | CostOrg. | DCN Line-ID Funding TDD Amount
Code Element Class Category
1| 14 T 6200 303DC6 2505 06WOWQ00 | coo1 146ARSC030-001 |REMOVAL SUPPORT $8,000.00




EPA Technical Direction Document Page 2 Of

U.S. EPA, Region 6 TDD #: 1/WESTON-042-15-007
1445 Ross Avenue, Suite 1200 .
Dallas, TX 75202-2733 Amendment # :

Contract#: EP-wW-06-042
Vendor : WESTON SOLUTIONS, INC.

Project Officer : Will LaBombard Branch Mail Code:
Phone Number: 214-665-7199

(Signature) (Date) Fax Number :

Contracting Officer Representative : John Martin Branch Mail Code :

Phone Number: 214-665-6748

(Signature) (Date) Fax Number :

Contract Specialist: Michael J. Pheeny Branch Mail Code :
Phone Number: 214-665-2798

(Signature) (Date) Fax Number :

Contracting Officer : Michael J. Pheeny Branch Mail Code :
Electronically Signed by Michael J. Pheeny 02/09/2015 Phone Number: 214-665-2798

(Signature) (Date) Fax Number :

Other Agency Official : Branch Mail Code :

Phone Number :

(Signature) (Date) Fax Number :

Specific Elements: Analyze -Data that has been collected.,Collect -Samples ,Document -The
removal activities. Prepare a written report.,Support -The removal activities,Advise -The 0OSC
on disposal options and completion of the removal activities.

Description of Work: Respond to scene immediately to support removal assessment activities
including air monitoring, photodocumentaion, logbook, and drafting POLREP.

This initial will require $8,000.
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